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Introduction 


In this Report we describe the work done by the prin 


cipal investigator (Prof. F.Borghese) and his collaborators 


(Prof. P.Denti, Prof. G.Toscano and Dr R.Sai ja) under contract 


DAJA37-81-C-0895 from October 1981 to November 1984. The whole 
research has been performed in strict collaboration with DOr 0. 
I. Sindoni, CRDC, Aberdeen P.G., 21010 Md., USA. 

In Part A we connect the work done in the years 1979- 
1981 under Grant GAEROZ8-G-106, to the work done in the last 
three vears under the present Contract. The work itself ts actu- 

“alts described in the papers thus far published or accepeted 

for publication. A brief account of the problems met in the cour 
se of the work as well as a suggestion of possible solutions and 
sketch of the lines of future progress are also included. 

In Part B its described the work done by F.Borghese, 
P.Benti and R.Saija during their stay at CRDC from August 18th 
te September 23rd, 1984 under Contract Modification P0004. Essen 
tially the work consists of two modifications of the computer 
programs for the scattering properties of clusters. The purpose 
of these modifications ts twofold: on one hand they allow the 
treatment of relatively large clusters; on the other hand they 
constitute the basis for the calculations of the properties of 
scatterers in which resonances occur. A description of the pro- 
grars as well as a guide to the input and output quantities is 


included. 
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PART A 


In the years from 1979 to 1981, working under Grant 
DAERO78-G-106, we devised a model scatterer suitable to appro 
ximate the eléctromagnetic scattering properties of non-sphe- 
rical particles . By inspiring to the well known stick-and- 
ball model of a molecule, we approximate a non-spherical par- 
ticle as a cluster of spheres. The computation of the scatter 
ing properties of such an object do not require a big effort, 
thank to an addition theorem for vector Helmholtz harmonics 1) 
formulated by the present authors. As a consequence several 
calculations on clusters of various geometries proved the mo- 
del to be computationally sound and able to account for the 
lack of overall spherical symmetry of some kind of non-spheri- 
cal particles. A detatled account of the model as well as the 
use of the Group Theory to reduce the size of the computations 
is contained in the Final Report to Grant DAERO7&-G-106, Octo- 
ber 1981, as well as in a number of published sapeeg es) 

In the years from 1981 to 1984, i.e. under the pre- 
sent Contract, we were able to take full advantage of the pe- 
cultarities of the cluster model in order to connect the scat- 
tering properties of individual clusters to the macroscopic op 


tical properties of a dispersion of clusters of random orienta 


- 


) Reenter 
RN - Furthermore, the flexibility of the cluster model al- 


lows the calculation of the changes in the macroscopic optical 
constans of an aerosol, when the clusters change their shape 

or when more clusters combine together to give scattering ob- 
jects of different structure. The calculations show that the- 


se changes of shape produce quite detectable variations in the 


6) 


absorption coefficient of the dispersion : 


These results have been recently presented at the lst 
Joint International Conference on Aerosol Research, held in Min 
neapolis, MN, from September 17th to 21st 6r7), !n particular - 
it has been emphasized the rather striking result that for a 
cluster of given structure and size parameter there exist a wa 
velength at which it behaves as a spherical particle. This con 
clusion is confirmed by a number of experimental findings of 
which we were informed during discussions on the subject. 

We want to stress that the approach we used to conne 
ct the individual to the collective optical properties is ra- 
ther elementary as it neglects the effects of multiple scatte- 
ring among different clusters. As a consequence, our approach 
is applicable only to low-density dispersions such as atmosphe 
ric aerosols but it is unlikely to give reliable results when 
applied to dense dispersions such as e.g. smokes. We plan to 
overcome these difficulties by investigating the subject along 
three linese First of all we plan to include the statistic of 
the particles into our formalism, so as to account, on the ave 
rage, for the effect of multiple scattering and thus make the 
theory applicable to dispersions of relatively high density . 
Second, we are going to study the size distribution effect, for 
it has been shown that the occurrence of some size distributi- 
ons can affect drastically the macroscopic optical properties 
of the dispersion. 

Third, we will attempt to adapt our theory to the framework of 
the effective medium theories in order to calculate the effec- 
tive dielectric constant of the dispersion. We got this idea 


at the Annual Meeting of Spectroscopy Group of the Gruppo Nazio 


nale di Struttura della Materia held in Alghero, Sardinia, 
where the problem of small! clusters has been throughly discus 


se d e Bea 


Rae tel ee ee 
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PART B 


This part of the present Report is meant to be a use 
r’s guide to our programs for the scattering properties of clu 
sters. Before we go into the description, however, we want to 
explain why we felt necessary to write two further versions of 
the programs we used in the past. 

Qur treatment of the scattering from clusters is ba- 
sed on a multicentered expansions of the scattered field in 
terins of spherical multipoles. For convergence reasons, aS Uxr- 
plained in the included literature, this expansion must be car 
ried up to a certain order Ly which, depending on the structu- 
re and on the size parameters may be as high as 4 or 5. Now 
for a given ly one has to calculate, and invert, matrices with 
complex elements of order dy=2Nly (Ly t2), N being the number of 
the spheres in the cluster. Therefore, due to the storage limi 
tations on the computer presently available in Messina, and at 
CROC too, it is impossible to handle clusters of more than 5 
spheres with Ly = 5. This is the maximum order that can be han 
dled by the program PRGI with a core allowance of 4 Mbytes. 
This limitation has been overcome by rewriting the program wir 


thout requiring the storage of the intermediate matrices but 


requiring the storage of two vectors one for the spheeteal har 
monics and another for the Clebsch-Gordan coetticients. "has 
version of the program named here PRG2, allows us te bardle re 


latively big clusters at the cost of multiplying the CPU tree 
by a factor of 4. A second version of the progrum, he: 
PRG3, do not require either the storage of tire vertu: 


C-G coefficients, thus allowing us to h andle even big 


ster but multiplying the CPU time by a factor of 6 or 7. The 


capability of the three programs when a core storage of 4 Mby~ 
tes is allowed are summarized in Table |. 
As can be seen the biggest cluster can be treated only at the 
cost of neglecting the interactions of order higher than dipo- 
le-dipole. In any case this interaction is just that that is 
commonly included in the calculations of other workers. On the 
other hand our programs allows us to get information of value 
on the properties of clusters including as much as 70 spheres. 
Furthermore these programs allow to treat with great precision 
the case in which resonances occur, a case in which the multi- 
polar interactions must be included as high to an order as pos 
sible. 

The formulation and testing of these programs is es- 
sentially the work done by F.Borghese, P.Denti and R.Saija du- 
ring their stay at the CRDC under contract modification POO04. 


PRG1 


This its the original version of our scattering pro- 


grams and, as listed, it can handle a cluster of 3 spheres with 


Lad. The maximum capability of PRG1 is a cluster of 5 spheres 


with Lynd. In this case the dimensions of the various matri- 


ces and vectors must be carefully checked. 


INPUT DESCRIPTION 


Refer to DATASET H20TESTOOL. 


IDATA 


(3A4) 


These quntities identify the DATASET. They can be left 
blank if desired. 


b bank 


(412) 


These quantities control the input and output operatio 
ns of PRG1. Their exact meaning is explained in the 
comment cards within the programs. Note that if JGO is 
put equal to 1 for all the groups of data the program 
runs properly but for that it recomputes matrices who~ 
se elements have still valid values. 


(512) 


Number of the spheres in the cluster. 

Lyf 

Helicity of the tncident wave. Use +1 for right helici 
ty, and -1 for left helicity. 

This quantity was originally introduced to control the 
convergency of the multipolar expansions. 

Set it to O. 

Number of iterations. To be used only when the inverse 
to the matrix ( 15) of ref.( 2) is to be calculated 
iteratively. 


CARD 5 
RXX1) 
RYY(1) 
RZZ(1) 
CARD 6 
1OG (1) 


CARD 7 


ROSE) 


CARDS 
CREECH) 
CARD 9 
VK 


THK 
PRK 


CARD 10 


INVER 


MODE 


NOOMST 


CARO 11 


TOL 


(3E£20.8) (NSPH cards) 


Cartesian coordinates of the centres of the I-th sphe 
re in the cluster. 


(4012) 


This index specifies the type of the I-th sphere in 
the cluster. If I0G(I+1L)=!10G(1) the program does not 
recalculate the T-matrices for the I+1-th sphere 


but take them identical to those of the /-th sphere. 


(3620.8) 
Radius of the 


l-th sphere. 


(2E20.8) 


Complex refractive index of the I-th sphere. 


(E20.8,2F10.4) 
Magnitude of the wavevector of the incident wave. 


Polar angles (in degrees) of the incident wavevector. 


(315) 


O the T-matrix of the cluster is 
1 the Temateix is 
O, 1, 2, 3. This parameter provides the equilibration 
of the T-matrix in four different modes. The MODE 
=3 has proved to be the most suitable for dielectric 


Inverted iteratively. 


inverted by LU Ffactortzation. 
value 


clusters far from resonances 
of the T-matrix.e 
of the matrix AM, 


Maximum dimension 
to the 


ft must be identical 
dimension 


(ZEZO.%:) 


Mixing factor for the iterative inversion of the T-ma- 
trix. The value Cl=0.5 ensures good convergence. 
Tolerance of the inverted T-matrix. In practice T=T-1l¢ 
TOL. 


These quantities need be specified only when 


INVER=0 


CARD 12 (40A4) 


NAME Identifies the output. It can include any alphameric 
character. 


eae iat ial * * 
one es te . 5 ngs ea ari are} Fy ry 
Feb na Se Bie cal seat Saabs ye ce j Pair eT a ee ees ' . aac inate Pate 8 . oe ee 

re pete . : sag Seat th ‘ * . oes, ns 


EAC GREY A SO rr cca We SY 
$2 GS a ee NS EMO a OEE So EN gp a TR RG Sate g 


- 


Bg Ee a I Se esta ee Mo Ra i TR he ay BP gg RLS Sa aha” Ua ies Tek M8 ea 


7 


.- 
3 ® 
an 2 e 
ie e 
* 
*- e 
aN /! — 
bare) e ~ << 
-— e Pf = 
+ do ° ~ ” 
Zz ) Re] 
mm > e J " 
+ sD ® ‘ro 
cee oe) ® Lad = . 
- pnd e ~- > 
~ ce ° Q Sed 
so“ 4 r 2 a) 
ad « ~ 
° ud az 
e 2 < 
- e <f x 
- <£ ° Zz ~) 
7) ad ° - 2 
-—< e -~ had x 
» _— e tN jem ss 
2 7 e ~ <z ° 
a = AN ~ 2 e 
—— e wy — 4 
° oP) ° —_—e <a uJ 
7) cae e New ro — 
” Pic ¢ ° Cea) B 4 z ~ 
“4 Ded e NI met pa) 
a; e we — 
e ID On N 
7) ~ e IE qe ~ 
= =< ] Ns mM eS 
f Lm r Co ot ~~ Og ~ 
y ao) e ~ =~ oe PAY 
mm A e vt Nm ome & it 
eco | t ~ efhmm eH 
a+ ° “SNP oT aJ 
” e ~~ wus ONY ioe ~“ 
e XL VV wt Yew Pal ~ 
-_ e co TSAypwy e@ ay Ta) 
wT we" ® -_ WRAY OH ie We ee) 
— o> a Sg mI HEM elralval <= 
me y ——— ear Aud 2.” q 
ee eS e La Pad —_—am (Qa al) ~~ INA x 
° _— . mH FO eOFwn LY A VES Pp) 
¢ ee e JY * wrjemnxX ea a. ie a) = 
a «! ° eo ama Pmt Oh poe C ‘ 
7 rae e Lm Pew ec yaI— yD 
« ao . Pw FL OCS $y x7 = 
Pit t} mI ATP N OW) —_— e -&) ~. —_ 
ad e rm eee = ~ «+ Jee a“ ced 
7 ad e eA UK Kew) on i] i ! ae 5 ~~” Pa 
se > ™J “TY)% YX ee POClF > 3 ~~ wd re as 
. 7 J e F444 —~ eOwdOetZRD one ~ elt a en u Pan: 2 
2: ee AeInryrxnaann Te £2 > ian ? = 22 i 
- 7 e wwe eee NS ‘A ad Se - eam ‘ a awe at 5 5 % 
-- © Uk fra TET Dew & od a a > + - & Tate - + 
at e Th JX UATIDADM DSS awe - 8 4 ys 43299 co o4 «© 
oe — ee TD) ea aD IF FIN” “> FF @ ee 3 77 1s" @ ow es me } c 
— Cee Cm NN MET + bea NR ger a Dae haa eet SD. », = 
sau ® ? IFA m PNA PZ UTA UAT a | - bad Sy SON BF I — 
ad e D — PPw els oF UAL ‘INT 8 4 ee er @ oe + — n 
—_ ~ »¢ af Feo TF Soa ft oer ie heel ee ie ee ie ie Lo ep t 2 Pras 
-—~ ee DM VRTALHAT ETT HK ee ey Se ge ea Ie, i a i - J 
= e 2 eo Gah a Is ea ee ae eae cnet Sra it a) 7. 
s fa an > a ce 2 008 D> Oe ed ee 244 5 i, a ae rt 
> — m~OgNy od or — cae 
e % wy BY a \ 
e — — 
e d - Pe 
aS e oad = 
> x 


1? 9 Se 


Piae 


nev od 
le KM 
maQhte (MAIN ) 


lyvus 
dUGRLEE 


en ee 
WUE CR 
tlLaoll) 


| 


SecccecccctecccscccerIesccncccelivcccccccele®eees:. 


node 
ut PP» 


a 
tai, 
i\ 


' 


‘ Lan hioes 
veve dls) 


AN! 
Leoeeeaeneoe 


Y. 


aN: 
\ 


Pegeha ts vou 
Yo) “urs 


Feocetccolaeccccvecce 


4 


NAME (40) 210614) 


(04, lo) 
2 SUMM,SUME, 


Ss 
M 
M 
n 
Lv) 
/ 


4) 
Ya) gkLL04), 
2 
0) 
6 
A 
/VK} 
Le 


I> £9— OF 
~ IY 8 OOM am 
Je Om AHHH TIYN VY 
nf Lm meme mm OL) 

oN) Twhw SITS 
elo 2 aa els are i lee tee) 
DAij)w ie ew} ed 
Dw TM Km FT OB 
(JD oe LX MPa 
> A Lee mae | mm aN Dm @ e) 
J MUI SP ONANISINGA 

LAG mew ee ae 
oie 1s ae eb i OL. et oe kien ee: 
Ze) 2 CBDIAKN BD 1 SL Oo 
wm SV Tr— 9 © OH el Fe ePID 
— FP mee emo CLL OF www 
Ie." PN VMAFy -k2@LnI vw 


bette DFL 
ye Te 


ee ae 


vn) 
utes 


CRUSSE 


OYTLS¢ PRKUGKAM NAME 


DUG 


AM—drbtl Peat) 


Liat l Pearcy) 


PYLukKAY STEEL 


mom mm fe 8 
a mt a ot GF 


~~ wee 8 8 8 


OFs 


s 
acer arte i (rarears 


dra ee 
MoATS 
yeocace 


‘. 


EE Co DOS ied ee De | Le | 
CRLAIF wwe NF DL wel tt Fav FW ©. te 
AF TAF As OT mee PT te eet - 


a ee LD Oe Se <A La be a eee SD 
At aN na 


— 


FAT. 
dia swvoTles 


PaRrwE 
aos Se buat los 


4) 


vl TC 


wel feta) 
Yoel T2é6c) 


ee eee 


4¢ or ClIMsyc,f 14MC} 


eseecseeee Derr erareerrescccccceresescccseeciescccvccele®%ecces 
4 
“yu 


be 
ui 


elie lk het uel QD) 
’ 
elbU<P For 


ot wet 


LELB? 
Yecccen AE LM CLE MCL Ta) 
eber 


v 

=ELVME LN 

a 

“ee. a ot 
hare ce cs 
ee VP Oe 4 


| oo A 
ZWMUNHHFAVUGQITAL OF KWL cn | 
KL IN aS ee pt te me 
re ee Co ee es de ee Me es See i i Ye Se OE me 
Jd VII III 2 PII Dd 


aoveeeteeeve. 


o 


Mg eee Eee Mer el meee gy tae Ree te Comme i chp ea sae 
Se cag 7 ae ar sie SC OL PEE 
yeaa! eg Oak oe ee Ga TE MS ar ke gy SY 

ame a TR a PD 


GIGL 


wt 
= 
a § 
. 2 
% oa 
< 
x 
~) 
i) 
x 
a 
e 
A” 
pe) 
ol 
» 
D 
pe) 
3 
3 
wa) >) ™“ 
a F 9) ~ 
ie ton) " 
- De 33 
2 Se 2 ad 
Jw III NNY rr ~“ 
S — fo — 
— oo at hee ww 
oe 
Bb 7 ) z 
eee wa) > Se, wee) io Se a 
I2Jj)3¢e0 ~s4ee ee ey x 
> i 29 ~ 
—— ole) -] 
a one. hoa aw x 
wwe aud we ee a 
= RAW *AA Se ae ore) 
4~ Dye pae) 32% eo « 
© ue #48 re ae om 3) 4 
“« UwQe we ees waar ne Pa 
SOQ 2KEDW LC CAVA a> ry _ 
e~ QO JTF Tae >) » € Cd @ © 
ee ee ee en eee ee | * PM Sues ad et tt 
AF VEO IG GW Newman ~ #3 Sf oowe~ 
LOD IY* DIA os Foe ee | ’ 4 
I> OR O&O UTR poe - ——_ = ome —_ 
ae SS BL ON ee et et mt es -+ in ioe ie eer! af 
emt ON YR mew ee Rew (— | ee ew wee yy ro 
a > Se Tl 2 i ee eo ee er) = D vv 
~L FOTN YV Qe eee ee . lied Ben Nae A Me a 
. nn) i) ee ae) ee ee “= ee ce a a fos 
DDB TT ee ee ee ee me ee ee ee al 
wt tet DOT NAL # e — ~~ 7 LF M Fee OY — 
Re Ca Sea nae toe TRL ee Ce ey ee gee le A 
Be Ee Di ed wee Oe SE ye , oe RO PIR pce 
ay : ~ ars Zz 
r Lf = s om 2 
> 
3 


st hc kATtue 
4 Sees 


etAstcS Flea 


vk 
vi tPleLAPLS 


NUS STMT 


LAweve O77) Nuk les 


Bundi 


N 
2 


an, © ae | t 


S 


week? 


roel 


OU rig 8 ere he PU ee cae fi sey yd RE RS 8 ine ely ees aes eke 8 
BNE el aire Be PES Ry Sa ra Re BS EE 


8(.15) @NAME (40), 1UG(4) 
; | 
A 
uD 


0) GIP (64 916) gp GLP (64, 16) 
C1M 
Aly 
[: 


- 
> 
ad 
‘ 
« 
~ =~ 
Y “a tet Ol 
2 | +! aad 


Cc 
M 
Yelbetvebobuu 


BAr zy aw 
one een 
ott Samat) et 


) 
(4) eRLL04)4 
( 
i 
i 
4 
2 
’ 
x 


Z 
Y 


mom} ot, dO 
r= TQ es Hd 
‘Ja mw ery oem ae 
eM DHOACIET o 
Lampe em y* 
brewery sre ONn 
aI—K WNT PVUO oF - 
ed a Qmray oO 
ALUM KAAS FD Oo 4 
(IAD YM eT OiRomel eQ. q) . < >. 
Ce a ee ol EOP Ee LY OP Wile] oy 1) 71> -~ s Pa “4+ ene ehaney ‘ 
OedWw PABA NYVEQ OM LF O2y) ' ~ a ee ee : ~ 
bad Lt - 
’ _ 
. 


RUE (ANU dAS AOL) 


al pS eeepir. ae 
+ yy —t et ed ot + 
-~ ~ 

“ 


bee ie bie b Sie Die oieiwe 610) a6 Weve 0:0 wep eles 0 oes oe sisi O66 60 ase 6 La Meee s- 


’ ber Vet go ea! 
4 
d 
3 
< 


, 
< 


aod a yh 


—~t | &—~+— 
a - cena’ i ee one) 
a 4 — —— (ees FAA 
— ewe . " “Jt STN eB DP we LY 
> -~ i= aa DT ee pee Sy es ee ee 
-~ wu. e Ste © ne $m YD Ot et me mt te SHEE OO 
Pane aie oe Cee LL ae a ae a Paar ~ . oa ee” eo Daca | CS el ee | ee nc Ae Ee | 

Wood ee Gd a” Yo yee > Lop moo bg Bt We ey DEN rat es OE eg STM Yee BL HS te 
~ - ’ 


oe lie oa 
} 


QUID ae wer ee OD "I or - . —— | ht ht er ee er ewe 
MULL Far OTF Hae cis a ~——_ = > ee a > ae i> eon ini 
2™ Dre vr III? «© DF Wea we © tt elienitention tt Iie it dhenlendant er CieaeTenee in| 
— ke SO me DODDS AD VITA 3 7 LL 4 es ST ee ee at ee dg 
bam me meme NUNC BE) OD mem te Seer ee) 

ye 
4 


IPM PNEZ CLI VAC IF -<m~ 4 


s 


iu 


= wt Pow O92 2 a Oe Oe [fOr ey aes, Bey aa eee 
a ot NEE PAF OU Tie mE me LL ee meet Po a TLS me FOL NA Tey 
aa) LTA Qt FN tee OS Cr | i) os teat FM Verge WoW a od ap ME OH Y.g tt WATT AMT Te TTS 
oo } S Sle JVI Yes Ke lt eh i nl a — ee See 

Net SIE CLD ae ae Oa ee Oe ah el ah ee eee! 

-4 ating 9A an 


~ 34 - ieee, = 
eb ago Ps % eT OY DN ee ee ee oe ee tee ee ee ee 
$1 Ye eee -- ee ee res ee ee ae ey ne et eet HE amet ond tees YY 


Tig etee® 6 eS kere aleleterevece 


eS EE eg eae) Ae SOE Se OCC Me Ee Mee Nye ee Sy Mae cuetcwens Ge | Geom 
Reet Gabbe BGP) lr Mg NARS GgsO gy Magi igieg a de oe Cu GR iMemtes OO oy Et rdmag ee Be PLN Fa ABS OS SE GE seats oP NANG aE wes nse Be ees 
Ca SRR SOREL Gee iMate itn. scar Be epee ee | 8 Fae To. Sha = | Aegis Ag a ge) | aa Man Beet Eee 8 Be mg GE Ee tate tk bes eigen @ea8 sr sys SS oe. ate gating MS 


. 
e 
e 
e 
* aed < 
bg Oo 
= = 
) feo 
e 
e " 
e 
e od 
© sz. 
° <q 
e . Zz 
° 
eo % > 
° <a 
. £4 
e oO 
° =) 
° xz 
® a 
e 
° o 
e o ~ 
Fa) ed 
e — 
e » 
. a 
e 
e sd Kg 
e — 
° ~~ 
° .?) va) uN a N 
e AN al 4 o>) Ka n J 
° N r 
ie 2 3 ps > tt 
9 ea _ od Y — — 
° ~ -— Be | 
e _—— 7” ey) —= ~— a = ~—m 2) — ™ 
e aR ory ty oe a oy =~ om oy pes | _—m_—mm 5 "3°95 La eee | _——_omme 5 Dem ae } i> -— 
: A, set: es 2 DIS Lz ZYD DIC 2 2 eel we) 
. t +! + ws ro BALI —m VAS L-4 acaata ae a 
° NENINIAUENIN ONE OO ont -— em ONT mR Om rm ON IANO oer = 
e EATSTA2AR Heep ~~ ee ee ee ad al nie ion ~ 
= Ce ee 2 Tr) ee OL) wets @ eee ee ee eee ee x 
° aAQntHOn cure e eeeery WIT DOT eeererey SIF ~~ 2 > 
e ' i] oa) * 3 S335 SSG SR SOs. 7, tae, TS 2 
£ enn ane aA SP IN KF RBI © HP e Nyy AAADe ~Fe Ws x 
° NNN AAIN REN, TD © AMEN BFW 2F © APWDW NOD > > iow e 
° en el ed aad ‘J om oS ae ee eee ee ee OQ ere er Lee Le i a ie a 3 
° ITNONDONG et nt nt ee — —-— eee 4 tt et) —~ 4 ae —— Sa De) oo le 
. ee ee ee __— ee ee Se i> tind sie Sad rE 
e eanet it 9.300 ~) | SS Te Oe Deak, eee: Aw >A e i> Mea ee ere “De = 3 + ee ? 
° “NIQIQISINIAN te 4 te ») ) tr 4A et IT be CP Heer cc a a Se 2 Sr ned a ee? = eg 
. ad ed ed ed ed eed =) eL2F 32% FI Oe FE ee as AON SP OR LD ad 
° ~~ —mt Rae ee ao ad 2. eo emer MPABM YX OMe YX PRAAGNA 0G gd OT De BGLII II it az 
° + 1 e+ AM det XY XXL on 2ste e®* ei VreX Le OF DOTMIBRISIOCY Ysera 2 ~ > ow it mw ow bt ato 
e PMA RR AG RING TY OO) Oe ne St See eet ws WJ Jud Bed sess a ed: 2g 8 a i id Me ee Bere ee ey on pa aean eee t ~ s * 
© [oe PeESPAF KHOI Sys a ei > Cee er ee OS De Se ee ee De De a STE Ta eae ~ * 
ONY by et te fee tog ee ee I Yo 8 ao Se Fs Ur SS ee ah ED De FO PROD ne eee ee pe OE od 
Cee TN tet te re I od ws J a ede oe 1% $d e+e SO ee tee a WY © 
oe ee FN HH HO PIO J WO ON HD e) Ce ee ee HoT of IF OCIS HSH NH MO rT ean mane ed % _ 
Ld HOF PIA VIVO IMAI a ee ee ee eT) u Yu wR Pus > HVA OFFA artDer yz sr 4s Pe ee a ee eae did ve r 
s. SIU FLD Le te > aes ee ee ve BYP cage eee ane We CS. Sg A SA SS Paes ae} ed eo ani ro n 
7+ FA WNOICIMI TY > ae Wi A DO | | De | A | | OO met et a et at ne et ee mm 2 zt4 @& 
° BASIS TIFT TTSF ar trv aN Tw ue 3 ew y aN we AG Ome LD os Srv me ee ee te ee a ae | 
oe ST ee re pe reer YY CVF AN TD > ~ ust dee UL ar ee = EA 2 inate Sat 7 DS ee 
© toms oan ted eg ed og os md OC ID I J) ot rr er re Le 2 Tie i i i ee Le ) %-- . pane see Riastie LES Vena” t= 
° woo 6 
. -~ ray 7") ee | \ 
e i ”“ “ ta s ° Jv v — 
* $ > 7 ™ 
° . ae > 
7 yy ed 
=) 
a 
mL RN a ee NTR Re Ne * as aS oto yes ae: fs! Be Soe ee ee P ae ee i ir ers * “5 


id 3» op 


base 


wei ud 


row 


wale 


tlaAuli) 


NOULEUR 


eae A 
NEARER NCGUSEI 
LAVNuoevwld 7272) Wot LPS 


Pa eeary tig 


) 
Tee cetewelecccccccececcccccceseccccccceteccccccccdccccccesclcccccveceletsce: 


bitivwd 


- eo 

tr ad 

~~ — 

o “ 

Oo o 

— co] 

o Y 

~ wd 

Q t 

 d + 

~ = 

ee) Wd 

x ® 

c ¢ ina] 

< = 

® ) 

— « 

An N“ 

~i = 

~ YO 
see) ow) 
me nine 4 
Nm zw 
on We 
NI mt WwW 
— < ota 4 
Io wy 
c- > -— 
Awd “Ae 
* tote § j~— 
~”-~ —e Co 4 
r Ne NV 
— eh am) & 
NV NS FD wn 
Le | — QN & 
x YO om JO 
ee IST LE oe 
m= YS OXY 
rom tt wD 
—— ee YT e 
NF am Dhin OCD 
(» +) a bo 


iJy © ay mam JA 

© eM MOHMLPO' IT 
lm rerurrunee 
Pre2tud ow fu 
met ero jd 
=~ mah Om eo 
CULT KK mm Ow) Te 
(DIG L OP rywe CDI 
Lod Pm ONION OO 
3 eK SF NAINNN DE 
1 QUI C) ee ee wre HON OS - 
WJ Ye Re FH DS 
<? ILVYX ZIIDAWNA 
ty JD) mw al IT DH al 


Ste eT EKAR CAS ADL ND 


spore 


OT ee ee ee 


ee ee es a a ee 
Dt ee ee me pee ee at a ee 
> etme & 


re, ONS? LD) ont ears 


SUIRLL 


~ ann 


-4 7m PA OM 


DPrPVNFZZuULYOrFT 
=—=IPf e725 5 Mew INI TL. 
Swe AFE Kye Oi aa it. 
a is teh ee ee es i 
SY Jaw JI ed th 
my cM ee SiO VE YN NEE ES CY 


arn Joe be SLOP FUSS KR TEXAN LAS XULN) 


ete ie Pa fed 


tT oF =n 224 
aa (gna e pipaes s 


a eee | 


ar] 


s+ 


iss 


tise 


int v re Z 


wr 


vali 


‘ cece Davat . 


vo 


aha 


aaaqa 
op 
3 oy ie ay 
mt Ne 


—t ot eg 


~ 2 en 


ad CNL et 


- 
=z 
~ 
. VY 
" 
ud 
xz 
< 
2 
z= 
< 
x 
ee] 
9 
4 
a 
t 
w” 
Lad 
- 
>» 
pe) 
pe) 
~ 
Sd 
-) 


PKCURAM SIZE 


Bas 


LeNus 


Jai ee Pe I & wT 


Zeeoeee 
SA te AN 
ll 0 aed ood OAL “2 <Saed ) 


an te et ee ee PRD 


aLPADVIIVAIEDIWZ 
PI VWIMWMQOIIS NWI LC 


SLIM OP IM FS 
~R Ew TON DT 


woh DlAGaCSTICS VENEKATEC. 
cS4PLLATIUN 3 F Fee He 


SJUKCE STATEMENTS 


too 


Lo 
US® 


Pron af 


kisur 


4s, as 
wtoeiow 


Te N AN WS 


FLALEL) 


cle SUME lua hon 
Not EPS 


a 
‘ 


wh &iett 


Nobvid/l?} 


44 
ta 


e 
e 
e 
*% 
° 
~~ 
e 
e 
e 
e 
e 
e 
e 
e 
e 
.*] 
e 
e 
e 
e 
e 
i] 
e 
e 
e 
a) 
e 
e 
e 
e 
e 
e 
e 
e 
e 
tr 
e 
e 
e 
e 
e 
® 
e 
e 
° 
an) 
e 
e 
e 
e 
e 
e 
° 
° 
° 
™N 
e 
e 
e 
e 
° 
e 
e 
° 
e 
~ 
e 
e 
e 
+ 
e 
e 
® 
e 
* 


pote ee ee 
eer 


4 


2) 
By 380159) gNAME( 40), 1UG(4) 


VeRLLi-+) ? 


YOY © eames ond 
PL, ME a OOD KE A 
Lam Pee IN MIO 
Sad Mae Sie Ee ate ee ined 
LT mime UI SS Pe TI 
Pw eee Oe x OO 
wm OQ WK oer) tO 
STAK AX erovyrdF Ov a) 
TRIE aNd DF ® eu 
DAV LN PO ANN we TON moa 
LD DD mee me ee YD ont or 
J OL LaF LY Oe 
YW FIX eK TDIAIN 
—Le JTW e eDQIARe ST 
fee Fee ee me MY SE OE 
Sas a-%?=— eOO4W™ 
ad a) NI Fe KE 
Es 
=) 
wt 


> Di fmtew ) JOTI aL 


Ce hea! 


OVO SALE 
he SS | ee ee ae 
JIDIAZeINA Tw eAOg aus.” 
Rem uly l cmt: < 
eae eee eT a a 
NF EAT TT RY WOR t Cy | ce re ae | 
-410Jn we 7 eee 


“ry yXW COW a WMWIVH gu YZ: 


Tc 32 


G 


uv 


o-<enN 


Vernet welCeodivdeR Let uetu) 


ae at or toe 
daw FT OR 
+2 IL te Diute @ 
or VY Y 


t 


—~ 5 YT 


KV gsc aktive liv Try KTH pl K PH, SRPH) 
pai Ttigl RPh, oaREH,LATPG YL) 


L4T eg JUK of J) 


~3 

es 
=>. 
“J 
2:5 
t= 5 
as 
Jno ok 


(eon 
u or a a 
Wot 
rr i 
re a P) 
yas 


pe wae ¢ 


A NS 
oF aN sh eee a te 


a ee Le i ee ee a ad 


<0 


-o)5u Tou 


PAUP Te ¥Ab MN) HCG SOLLEB(L2 ph 3ebh1 9059) 


(n)) LT 1d 
CIF ILENIIOVLEUKD) 


-4 J jt a 
“a 
ey Foe yo W 4 

J.J F SU en I & 
7) 
| > he | ote ane! Sd ee eee ee ae a | 
bx ie Vip Wri’ ey ee 


PSL iex 


Noy u 
Im nee 
ee ee ee | 
se.uawu MY 
je tem foe Rwy oF 


ie i ne a ee ee 
DD awe 5 “9H IS 
’ 


ho 
tee I wn 


=a" 


aid eee Fy Oe 
a “‘s a a. a ee ae « aE a OR oa ere ee _ ee 


4 “out 
ES pe ON ee 
~~ TS 
929099 


eat 
Pare 4 


( 
Pi 
ere 


PP FCGFUCLEB(L2 Lh 3eb120,0) 
PKGGRAM SIZE = 9850 BYTES» PROGRAM NAME # GHMT 


Pe ceePecelecccccceeeccvccessdeccccvosstecsssecce Decccecceslecccccccel eSoner 


— — 
2222 
> i a> > 
wd ed Sd 
=< med tag to ed 
ae x KOK 
== oe ee 
Tm HAAS 
2 Tra > > > 2 
4 and 24395 
tf (a ee) NNN ° 
ea —Zw pepe 6 i fam } 
4 Nib EX ado PTL had 
3 a | fd PF creme tm ed Oey erat fond oe = 
o me «MK MK A012 ao 
m—— eee NN Do =x 
an ad LD wt EAI ey EO ud 
$ eK IKCIUVQU NaiNet h & 
= IZ~wWDIDD ome ment aw 
NbeDECAIIeI ++ oo ww 3 ; 
awe eee NN Looe * 
wEDQMAINITN GS ZeELZ zy *# 
~dbe ORFF FU eee my “ug OD 
x RPAH IIDIIANAND i 
: ZF haw ee SVS AVS) ret oad tomy mst TP wae NN 
} STIIVOH HH dae oo Om yy ~- WY 
r FAD ANNO Pre aA AIN SD <Q 
l TOWNQQESTF SF SPLSLAASTeVeY &F 2 HY 
. HH DIDI wwww owe AO 
; 7 ML KEL NAN OIC JOU Ss <e 
vom ‘om 4 
We fm) oO > DPD \ 
x NI ay x _ 
o >) Oo mr» 
SD 2 ct 
~ Wa) p] 
7 ») 


TANAI™ DRO AINTSL QT ACD 
ee ee QT SPN LA Po 


° ee 3 a ee? 7 Paty : a fe ar ie oak ee ee bs ogy . ig cto: BG its “howe 
4 as a Pee ‘ - Pa Bor titty ™ ate eo6 he es fee : oan 


we Gd tbe bt Se ay 


‘Aves 


"MOPRET  SHAMERa deh CIRLESINGEEER O_ 


wd GUNGAS 


Pe 


ere ee ee veteran a tiea® O tg riiotey tes oie 6 aL 


° 
e 
e 
® wm i=) 
° < 
Pe “aA 
e am e 
® Sf wv 
e —_ < 
e A 
e 8 aban 
e i) fe 
° a b td 
e - sat Pd 
e © AY 
<3 ra oe % 
° - mn 
) ww Ze 
e =z oe 
e « wv 
° r 4 Ce 
e e Ne 
e *= Ze a 
e a) 30 
6 o~t AX e 
wv _ eX 
e ow ~< = 
e =e Xe x= 
) Nw ae TS Qa 
° a) AL x= 
® New. en - = Ao 
e we ang fot > 
e WO za tle 
e <z Ze 20 
e Aw +B xo Lo) 
eg - a¢ — © Jinn N 
e —- me <=z ex 
° rf Ne wh res fn} 
eo. = a me mo _ 
e i Newt DAE xz 
e NC ww NO AQ. jen | 
e ge WVoO wea ax oo 
° e 2 =O mMo- -~ 
e - AZ w eay™ —e “) D 
e ef ge OXTVG a y 
ow en wee Zed WN Ua e NN =O 2 
e NUD Fm LNG Lc <= o AN O 
e d ~ £O eat x“ YS Ww = e 
® — Cea <= Dt ae Me > Gi a A 
e mm OQ ONO WO == ee < Ne 6 
e SVE mMPwow PM an Nie pe ~ < a — 
e Fie Sw, Ow Kr ltl 7ernraxyr 2d ~ x 2 m1) ad 
e oT WWE OC) MIM = -_ Ow tee OM Ys — ~f} | “a9 6 
° rIwO Xm ew etradDO © ' N £2Z22>0 =| x 2 « =) ~ 
oe hODOQ MK OID 3 © ) 2 wwwxt oO a " ~~ ~) — 
N ZVI KB eo~Uwaxe ai © a ? eo RN Or a > i x = zw > J » NO ww 
ee £24 ~ emOuw eFe ey 2& Vw YOY REN KY © oO ue J a “ow v me re 
e393 ee SPM HNROEN OA HSH 220 £4 & LeXXYOU 894 =x bed aN >] Fe nd Lo? Leer 
e QW Owwww4O Ont OE 6-4 @ M4 ~— = te EP ibww Yee - ee st te . “zr = “dO ad 
eo wad > eet TP? ol) Odi am I +~ &© £2 eX La + ond er ee | ~ Fad a wd ah TD 
© 2K 2B BAA ISDK ee! Y OP BAU HHO HEM HENNA Aww tet Om ON eNAAUIM~UN HOON eT Le) — eTuwey 
oe ~My #8 COOP QF OU ZFOUNAaHTFK st eNISA SPIT Pa aa hk EN SVK 9 EVO Dw Ree NN IO 
© Pm ee cand Pend dy, CD coms My My, De fey nt CT? ee ited alee a ae ee oe a ee oe Lt ee Sok ee tol | aunt <t §f omer ate UU K I sX I) MEW Hae 
© DD QYWDLaINZZwxea00F Cruz L2aIZ PAL SHMONAYNE TX FR OH FIN DENA ONO HH 4 dD ad Oe 
ee DBD mz OP 8QO07 © SPwHOAO HOW ON 1 MZ NOINKEN > 4 OW Gd dOR IMUM Po NH 0 rt 99 Od 
~~ YL Sw Tw NAVGLAeHAHAKNA tte NFHS LEXA AIMS POF asa Fs FVM HS DK HANA See Neb OF OF Uo 
© DPD AFF BRAIMTIF Yevor 7, er Hew HH Ra RN were Dre i ie i> a ee Po ee ee) a 
© Dd DHS QO PUI HE 2) It INLINE ONS OE Ot tet Jett IN a ION INN DD DMA RO ee 
eM mre MK BIW KOI ZadADO I AIL ENE XL LKOI A VYIO MRM F ORM at FR MNNNA KK DEREK EE 
* ~ ~~ ANS ont 
° lait 
e —_ 
e 
® 
* 

aA NN + RO™ DRO reo oy eee PR MTN HAN PR OP ee Baler r ST DS eV SA OPM DAO 

VV oWwOoreee 


wetted ft ta. le eae fa GGL SEE SAN Se ee Re ee Sd ag Sey es ee rerouway 


tor tele 


wee, 


oe 


Bi es Ra Ee PEM Ss OE agra is sh Rl EE ae NE ge BR gh ae cee) ARE TEN ae ei ee SUE SR eR | RO ge Say ar eee eS ee ta: Re eal a ORE. a tan aeat | ia 


MALNTEN AG: 


FILE 
le eodeeelde eolSeee2dDe oe25e oe30ce 035000400 er45 cee Vee eS 5eccb0eectiveeMeeel5e~ 
J 
{ 
( 
A 
A 


SACUJSSAgISA) 


oot tnd ax 


LIBRARY 


Wye «Tm 
eT & or 1 
INNO LT 
Lj} em AS fT be ee ee 
tome TX Fu, 
et oy 
GC BAY 90079 LO 
33 t1Nwdwet -T eT TY we med oO 
~— @ e ® oct’ <f 
we TAI ee YI 


28 
5A) dei AL CSALCE SA: TSA) DD /DREAL USAC SSA gJSA 


L tas (Salsa vay SAD -CPAASCSACTL SAS TSA) ISUIMAGUSACI SSA JISA 


Iccr 
oe 


(SL) ,T=1INR,TFNRD 
Ay Age dot Ayes 
“CUR JS 


TO 350 
LOESSAN gdb dag Kin lh pJoAgL SAgtOECHR 


0 

L 

GO 
60) 


ra Ted DD NOD' D4 weve 
Woo Aa ee | Cok ee 

ze Wer (MMII Y IIETHARM TS 

CS ¢ ot Dieriee CC we Ue I I0 9. 

“ec & 

7 <€ 


6733) 


M 
eeNSPH) OC TU 370 


5 
v 


OL LN e KFUown SIE OP DIN A eee a 
BeSenye BaF oe we OW BUI ON te OTe Ie DOT TE 
wed UL Le LUI ULL AI Rs ON ee LD ee eee tt " 
wt eae Cr > del: eel) a ale < 
WWI HAH OL PHOS PIMC ITH HD tee Lee OT B) 

frm 8 CX, OL pace 9S aad me Ah 0} fre V9 tad frm eet pee “P| me eT ea et eee ee 2 cree eee 
eed a ee oe) " 1) ome mee <4 WD LF ttt ae ee “ 

Me tte J FS ee A EU I ee ee I 
mt tt De) DDI et BD De Lede CT CT ET LS Oe ~ yf 


- DTSUTIL 
I 
5 
M 
? 


-Ulagus 


Dv OW ODO ON 1 Oo “AN Qe ges 
™“ on ns Be a | oF On > es 
= qT vA WH TN Balas! ron 


REPORT NC. 


eo ck, ae Le ok a que pow hee Ce wm me eS mee a BON a Ede wr gma gi tgs TEL a Open Goh ae cig 
es . ieee. i i i a a ee Pi ee ee 3 ner 
. 


Bf ONS ONE SO i Org fn ee Gk ae ee Re ee Bee gone eR Maries or Meigs are lee oy ae ne eae pee Nee 


OSE ee eS ae Oe tg! Ea ee a Ae eae! BF ee aM SIS gins artnet ey ere Wr Mle ee COS Rane re eg ee eer SE” Se BD ge We Mp al toe oe eee Gt Oe ea Wi weg ae 
pope SOS ee ef pte ERR Gee wince ry PA Rg OR Ta ae EOS gyre Laka EV Mele pet eh MOU OS hgh ee AM ote SAEED EUS Ue ELTA SS ca a RS OL I Pg gee SE ae ee a RCO gn Ae le Twigg Sgn me a SO ee Ton eT Be ee 
a Saga ee eGo ae Sia SGN SR na Ne de TY Baa Sela eagle | US SaaS SBN neice teaa ets! Pe te PANES Pink wg) OO RE Toe Tag a eee Fe EE gah ges lah ge saa He 


ee ae RR Ce Eiger at Ye 9 Mah Oe aa ee A Sa a ee tee aie 


, i 
: Date DA, car cette ee I COE Se ee ely Be Waa te ons Re ag Na SPIE ON eR RE eA ah CPB eRe Tmo tats Fg a Seas egy OE A eee a eS Ege Re Tee © AB ee ee a dee aes 
c e Es : 
y <a - 
Zz e 4 he 
> e 
. us e 
a o 
» »- 
‘ e 
Zz e 
e 
ome EN 
3 
< e ~~ 
e 
x e 
oO » 
o 
e —~ — 
w e wD (=) 
e ee) ad 
wa 4 4 
w — < - 
Ce] ) oO -— i) 
e _-~ — = 
. hd e id -~ 
Q =) i) YY 
wn Cd aj ry ly 
e «ao (Fo) ~ 4 
~ °° Wx an a ree) 
e == eS 9 n ct 
wacw «Q. z vd - 4 
+ ae . >) - 
<< ¢ NS =) ad 4 a) 
e 97x g Va) iw a 
=“ ~~ 4 = — y 
QoQ vw ar < 2 o ah 
= <x a: ae > - = oi ~ 
e n> JOO. mae | WY =x iS rap] 4 
— ° = @ 20073 ee o aid X 3 « 
® “a, VIO cy x - a = + 
— =«Y melt eeee nu a ~~ Z - _ 
i DALI DNS Lin B ~ = ~ —d 
° Out me wn oland 2 ay ae =) _ = 
e fo Om — YL vw 7 me ct aed ~ Neto % 7 _ 
bee ° Nort. gem io) > ir) ay . po) Ge. 778s, Zz > 
Oo Wh JOC Ad <I qa ~— zg Ponape ue | ~ a r 
oe ea) Bow ar - ua eye Fomre) > 7 ie ~ — > a4 
° = OTN a (=) Oo90O— ~s Je NA tI— Y = a) - a * 
2 ° tem eg « * AMO AT ma tbtio- LI at ee -t na EN ~ x. a y —4 it 
° wee eMQ ~ ppt tes op DNA Nn J - mS a4 “3 « = v 
om UN —) Thome FT, ™ bd 2AQAQH e-~— eon WANA ®OI— 3D 41 TD ~~ 79 mm ] Pid 
N woagomne CL, Lo# a) = ~n © 0 8 Oe um mt mt Wnt eke 0d e7 y Se ta OR, 3 By ao 
° xX MO Ita (de -”-_ Ama Kal e ef) tad ow eee te er “3 Le - _ 
e BI ZITO << “7mm eo ee otTre ba mo Poy Tp ade ot OD f He - & -- ~ 
° wo Zz2e = bo ey ee ee ew ao Oe i Ls 2c Ee i 2 ee Pod = a ° v 
~ 9 me aa et omg og A met ag bed YY LS a KT he 8 be - Lime Dee Fe DD + _— nN RIN Ay 
— MN aw 8 I NIOIGD 3 AID Le eee ee ee ee ee ere ee ee) md cal Ot Coe * ee > e<f JedXUe ar 4 ba ~ aad a} core pa | 
i e OF @ ett 2 2H ZF mem Kee a mee a Le ewe Oe ~ . Fo Pid + en ~N - ra 
a) ° Pet — wm we ET et a ee eee tt; es *3° T ew > @ & ow ; a. i ae cr) a a ee e 
wa ° WN we POD a res FO mse 1 Pa ee ee ie eee ee ee Fee i . ~ > a er] SNS 7s @.° = _ 
he = SN Cd el Se | TL | | eee beet te a ~ ale > ie ie Gee Gl Gan Ea Ee | de A ee ee ad Vil Tew i ~_ ~ 73 ] Pyro NH ae em an Tote oa 
wo SPY OI OL ak De a vm tt dE we ewe fe Od i Le 8 ee De oe com eee Tet we TO et OOS. 8 Sl e 
e AVE Yee ret td OD ee BU EAA ae ee ee en Fe ee ied he i ar hel) “ 
i] e QU) Se) were QHWOPO Lar YawADe TI 2s yt tote! OY fa et ~ Yee gd 5 : — ta fe ee ae we ee 
Ld we Rid Pe) DPD UIQ) Ee eT mes et Te eT i Sa N SNH a ns Wot 
ie ee D tJ pe pe Kmd mnt Cok mt HE ee eT a mmm a: Dome eee Dee mes 
Y _j mt wef fee ett we ee et ee ee ee we wee we ee we em ee Oe dw er iw — ew yo wr 1) we et th at ee oe ee 
7 Zz e tO aL i che Og Pe td mt Cs SE cee a a a ee Pe ee a ee ee ro ra in ; 2 se 3 ene de 
; ‘= ° Loaleede leaakee 20 Lol dal. mle 1m ee oS Se LT Te oe eae Maan BER Cnn en oe = = a =D 49-5 Mp de som ie 
r bd - 
2 x Aj NH WW DOU .) D og ~\ aos Cx 4 ) a = ’ ia 
2 ° rT rr AOE n a be Ee, te med ‘ee i. ™ . _ 1 
i-% e ~4 ee eee Ee kame Looe | — i d Ss | x a ~ an co 
ov a 
tc « 


PP Sawn Sareea rr. Ser errr. cS . a ar es a Tr i 2 re 
eee )})3K=eee Ae. ae, Pee eee eee 


SePunl we 7 Ubobic Tote it tnaAny a a an 3 AATNTFENA pee 
Lee erPeccitacelrececdece Deca dtece Ieee te a OP ee ae Pe rey (ee Lee 


PEALE Tks 3940 NAME 
THnk=THR*PIG/130.6 
PHK=PHK*®P1G/130. 
NHELP=) 
Lod TF CTHELP) 112,115,110 
1190 JrROELP=1 
ISA=1 
JoA=2 ‘ 
GC Tce llo 
lle JrE_P=-]l 
[oA=2 
JSA=] 
113 IhLLP=JHoCLP 
eri | a 
115 intbP=-JntLP 
AKreerPst 
ui Th boo a 
LL? aie but eNcel) GU Ti) Leet 
LM=zLVM¥PL- 
Awe: ADC ¥L Ap 
ie Gee Oa 
N= .sPrevid 
2 tee ce Dad 
bo ae 


4 rere Carre) 


ion Le oee NeSodel de debKentti beat sold oL TU 125 
bee Seba a 
Ae ’ ol Mone uw ern grin gL APL) 
see ‘ > A aniien = verdiakse ts gad ls Te E23 


sIALEL PUG NSP Ng VN) 
Wea Ce APU NSH 
rae pe olde VPue ar ae ° 


ad 
iu 
LL MTL MP ds vo Og V VA) 
bi 
cel 


Tint FICS ligt oe ne oprcasiua ied 
wee ee Phowee todo) FeuUS (NS 


i Aaa RS SE hae oD 


oa ° weet . aes 
ro, re: Viiag oN 


rr sr ee oe 


i 
(+. toed vba io) 
4 Sy abe a thh sg aad 


= 


elie Sp teat Eetudsnods Fd ee HC vl. Pee 
a aobsour eed tue ds oboe SADE LAU} 
rod cede bod hang bod de taes) 
wii we ola eLuFt "NE 
Tle err AL Got Decidio f 
Mm, Ste as ee Be elo ft 
SuUb=Ss USHA 
Pest TLe GT 
OL seAC sta doure 
2 SUL A= 5.4 st LJ OCD 
TTCT=AT Ton C/Cls> 
wAd sy sats St l/scss : 
Tod st Lone LSAD RTD AS EL oApT ond tut T4ccCun 
Total dS vag i aad = ToS o agp JOA) ELE UL IT FLUC UN 
ItdlacsaseNoe lL) vl Te 140 
ahi Tt (lw pt” 2). eAML : 
whkill @lago cl dNo 
mhile (Lng ube.) ScASEC, AGSSEC gIUL acl oe 
: RETAC CL weoc Jc sl Ay chu be C a 
bak i Pade 


‘ 
| 
| 


A ‘ ‘. 
Pee ae ate ey ee eM a et ee ON ela aarti Be we ge ae 
ee AES iy a § Se ae epee ee | Sead Ped ee ete mae Ek og RM gh tee RR 8 Nel ae tn SMO yo ol aks rcs 

GPa as he? BL eS 


See 
. 


“ 7 
e 
“wn 
~ { 
2 ° = 
° WIYO ~ 
“d ° WII 2 ~ 
2 [oS TS NS TS] <4 ~ 
~~ ~~ 2 ‘J ~_~ A Co . a ~ 
° ] =) +r ° u " " - 
z= - ~ ~ an - >) = Sf rc 
e Ww 2 oO at ~ wd << _ e 
owe «(UN ww (S) o an ~ A x 9 2 z j 
Pe) (3) ) oe a4 . oad _ —_ “a : u vad 
< ® () -) « Oe f =) 2 J ° ~ ~ - 
e re) re) ~ oz <t ~— _ 3 -_ _ { 
= ® ~~ (=) Oo - ao “” = = ~ % ~ ~ 
oO ~ (=) + o mo had ~ ~~ a 4 x 
re] J (=) ~~ ot Ow bad . = -~ “Je z x 
e (=) 1) ui * oe *< <x «MM We 
uw oe YY Y >  g =~ ~ oe) oy WK + bd 
e wy i.) <z 0 Jud i) had - ae Ee ~ x 
a A Y Y = ~ ‘90 4) ~ ~~ ™ By < 
LN 2) = oe o a. aye met eme e ~ 
— @ (S] Y - a z2 ne nN WN - > yn 
e es) W Pa} i) ~ © 4 e + 84 a e Joos oe ees | 
de e ~ (S ) ~ « on ~aO ion aN La So | e — ~ > 
oO Nd ‘ad ~~ ~ ae ny ~ me on NJ a ~~ ~ 
nn (s) (S) awn oo <et +35 ui ~H " ~ ~ — eo ed 
° ~ WO =~ - oe tre 2 = 4 ° ,— au +f a 
» ° wd J Nw * es a ry . ei cg 4A wf ”n ® 
° y) Y On S mn NxM 2 A -3yY vn " e SES. Cee J Rd 
fo a ~ (=) Ne .) (gu aud > xn -_ t Di tes Bt vee atiial 
Ka a) «2 — ~~ eae aoe ~ a2 49 J — iy = se —_+_ ——4 
<= ° ae | A i) ac Aw ae <£ =§=e < an a i) <u 
° ~~) 4 <F =—N De pe > ae OS. SS <= e eee aes < e in 
« ° ~ ~~) Wu ‘3-4 oe - ae ~ ye =e oo) 27 i) ~~ > a od = 
se | We of a EY 4 >) o - e* Oo bored ~ i) am 
ee 2 as I~ es “> « '3T Pea : ~¢ =x < JI * eS ee sa ae -4 — 
e < me J \- oe 4 | oA re) bea Cc Ne "se ~ e 4 Paes Ss oe -) Sue 
— ° po) ~~ CT? on en ken Len tee A) e_ 7 o Cy C4 ao ie To “4 7 . ar = ae dhs pears 
° ~ IN Met Lm Dee “MoD — ~ Die Re Steve ye Soe ti ih a Ae eer ee — jem 
a ~~ IN eee OI PNIN EI - a ™~ e ize e eon. wen ee le Pee _ evr rrr 
a ad 23 AG Beast © wy ue ae Oa > me Se Ww, FNS, N° 235 sic p ak atts catia 1° a> Cam 
e i) ~<d Yr LE PFPpwewTt a <Tab uN met 4 «< pa er ns | ™e. wee rn et | 
° ~~ Uw YR JQoOtertes len ee. eS eS OS ~ ows Zz Ca) > co <a > sean 2D 
we e  ) ar et ew sD XW ‘c= TD Je I ne Ie - am ea e 2) — Pe ae > =— eae « 
i) ~W F I~ ee £24.09 aZ a-fr~ a te et eee ee nm a 2 N44 Ie<¢ ~ =) a a | — eat 
pee NO Oe ete OY ME eel © La 1D ae el ed ee eta ee! eee | Wo @aawe bom Pn ee b] YQ ™ yy oy tnt ot 
7 1 & Ste TD wwe eT ee ee << -t sti to74e ee An 2 _ ° et oll! 
a) - oO. xX FON SPINK TN DA ees. Die pegerir <ee? ws ia) piety a a> ‘halla | = ~ JD =~ — 2% TA eee oT 
° aw) @ WD RON Het OHO TT ~ Ca de a ee —~ 1M ie a m~ 2 2 D4 Cea ow 
a (SN xy Qa nme PO @ ot oct tr be tS ode a de Se et ~*~ <2 ares eo 2 XM eS She jute a el 
“I to Pw DO OPO wl eo e baie Ok PaeareS 4 er ae A — ae Od <7 Pic eae ~ = ee ee er ee TT 
. oe) Qe SAT OPPOn geen oy ASP AD ft Et ga Pa ieee —~- se 3 +e tw eT Ae le 
e wri) wd St me eT OO 6) ete MS —_ we -4 ~~ a “~~ e™ “~~ « he cod a | a it Spade 4 ' v< 2% ope 
ry DW eee > eee eal (eer St i i ol a ~e aw ~ o ~n an x “4 Ss £ Ty a -£ pc ae i Aver 
ep eae et DL OP Om Le Car mw wae oC ow < “ << -_ —s ey ae > -—¢ pa Ae wee~ mL) 
- 4 wd ‘DQ meV clr Tae YOON ST ede mre: eae % Ae : Ams ’ wl easy afte ee 
— e t4 INN APM HANNON ete om ee NNN 4 EG a ee a ; you 4 ec “aA ea 
3 e wd DTD we wet we API PIN OD we OTTO Tannen nenewnereea ae ~ - ~ ee Pa was, ~ a !) 4 cay 
4 ° xo AS De ieee A ie i iil Yin in ia Fire OY 8 a OD ot + + 2S EO ber fuse eas oo er TN 
- o VVC DDD D2 NN et em a ees eee a ee ee 
oo | =~) ee ee en lenis te Lae bee a Be oe I Oe Re ee ee ro bee eer ee Ne er a) ante 2? a) yO. Neem wenrena 
e my) INN momen RN NN NNN Pt ee et ree es we Se ee er Se nae ee A we ea cas ~ “4 - — «3 e- . t ~ 
' « Wo ITM PMT ZL ee ee SSS enim See eae ONE Se ee 9 — tee _—- i ™. ) >? Sat et ne ee me at et 
° me) DIU Pee ol) Cp eydieg eet eye x toe 3 Pee Sp eA pa eS a pie oe ere — cd 4 Yet er ee ee er ee } 
e C, pan ee 5 Rw mA IF MST SL tS SB S&S ae 27 en 06 Ce a Z 2 ie 2 _ “3 — ~ > MQM La 43 
: a ont zw DEI ad AF PMU OT epee Ca... rae ge PaaS oR ze Se Oe fer Once! | ht a : Sf wl Tiarari: 
: at ® xX Sh eas ie a Bee dd oa, Me Sone oo Bal fh pay A > eae eg? 2s noe IY Sue, Bes me ec ek, ca 
La ° ~~ DEK BIG IID Ede wee. Sh ede ere Sean ier SIMS Ee BP a es Lae 5 a ee foes tes 
> — e ») co) aia a) aay “4 4 4 
re x ) ») ie ee yee ee 3 ee ee 
i =) e ) i) LH = ot | cere Le e 
, a * DPI Dd ad Ls pode BE +e a See ee T a noes - ae ae) Po oj ,o2 
fe uw JD ed I) MGA OOS Og ae a Ses 3 SD re or oh Ag 2, Haegacdt Je Oat gh Oh gees x 
xy DIV DF PP OE PS BN. A? 
‘ 
ry 


ae 
rey 


oe 


° 


a gy pgs BA ee Og gt es 


breve 


~ i Nor 


) 


TeKe 


Ne JEON UNC 
FLAGEIL) NAME EMALN 


ee maa | 


Na 
Nut EPS 


t 


Aw. RAG 
Limb VEO? 2) 


var 


we 


4 


— 
as 3 
Sd ~N 
—_ wv 
=] 
Oo 
— ea 
« ro) u 
~~ x * r 
Om £ < 
ro <« % << 
——4 e 
ut @ te = 
ir < < 
fe) . Bd 
<_— = a 
a << - a) 
nd e ~ x 
NO = 12 a. 
“aa WY ° a4 
—_ a, * 4 Pa 
moO FY o 7) 
—= red xe — ag 
Naw e ww -_ — 
wr sae ~ ~ 
- Nat AY bs v 3 
xg wr ae et aay et ~ 
= IORAOxXN LA ) ~ 3 
© IERKN ep + — oe x 
Cy Au aaa & i> ~~ a Ld 
4 ot ow) I N as a) 
Pe i To et f | ) = 
H- PF Ne O hw Or pe an ¢ ~ “ 
a) OLS dm oe — AQ 9 
~ N Next eOX & ad [> te) “a 2 za] 
> Noe PNA a se c 4 ™s 
eo TC AO en oe) “IO =] a — 
oe ee Skww Ey as wou oa gery “4 
<— ~ NEE >IY ye | i _—— ~— ia) 
‘Pe TINNY = 32D a2 %L£x —~ > > wT 
—— ow awn oie: wn hpi: Se? ee ~ VW) re 
eNS ae Oe Oe ~~ -—- + 2a ~ x V2 x 
aIl> TARKONWM N ~ VOD zen =o es ? 
AINE MF ONIN OF ia 2 NN ~~ WIS a+ ze See = 
La A ay ot FD a | “ a4 tt a J— oo Tht xn *, 
rin twe & OLN -— 2D a0— 2% DN moO _—_ oe 3 
— PPR FO oe 2 ~ com A) ee poe aes uw 
aTwWINEON OE YD - © ~ + a4) uw + oo ros - 
=_™«< oe questa DS -T- 5 Re — “y ~ @ eAne ”-—m ~ 2 ~~ <j ft 
A DX <A Te em | = - " Re <a mere OVA OC =~) i) ~ ee 4 
Aetxy rw? IL = 2 ~_— ~ > em J dD. ifitl~e B ay > ~ 
ed mM ONDA OUA ~ ee tos >a —s wR eo ABD —mre—1re ~ dD soe edie oom it a + 
en Sr MANN £OBRAW © t ye , oad oe fled Bie Ee) wre -- toe ern 3S + ~ @ 
JU T) ere PO ond F.° 3 ° a a iad “AN eA PR Bp ae ew we yy eee 1a > 
LUFF wTWOWsSH uy ~) ea jii + + nm 8 eww YS me el eis 7 wee ovr gd = + 
> IXY WII *# Zz ia Ft | Lo i alr aee mPa) NAN yt ee KX HH sm -_——~ . 7 
a= 3 e© aD DEH D0O 8A e >> @ + > + fT Toew yy IS YD yew ec L ae Ng tad ts « rm Sa 1‘) & 
wm OMAN NOC OT YU cat “. Pod) 0 Fg Md OI HAT ID 4D. eb bom + emcee) — VD oe _ 
2.9V mm PN FMA pod | a meet oe 1m Am DH MA Lo ro» Y oa ~—~-+ 4 AY DG Fa Fo ed ) 
my Pwe MID ON ADO es a 8 Ce i RE OP OD Eel ee Od its aa eae ne oe -—  -? 
a a > ee en So i ed el | ee ee | | | Ss Nt eee Qe LD tte < ae eee ae 
LINYMIEF THT Rthei QT rte tl an ee Get Oe J OW Net eee Bere KR he SNL oe a ee, cL | 
Kyat PILI GH tyre tet Low os esa a ete Poa DD) ae DE a es aan fy ee ON TS ae ee ener ie a eee BY > -— 
=) OK DD PE De ee gg tT A YO JP Yee Fe : sia ace fer ain = Oe 
- ANS - fey Seay IPE 
“3 aa ON , f'.2 ‘ > hoe | 
4 ony bag —- \ 
) oP Fee 


Sete Cae ete Me as RB ee cr we sy eS a ee BM Be ie i EA Be eet le it gs ven Mey cet eo 


toe le 
are Oey gm Rg aot gm Mig Marta Se Sg 
Anat tet We ae 2 Qs Bg state... Qt 


et oon 


i ‘> =u} 


Jf s=-Lt Tees 


4g we PSU sen T (A) 


\ rae | ed tested edAteo ayvoe Noe C7 Isc db? ae cu 


Lat cat Nettal tea tat Novel ae WUD) Kee SUUKLE LRM ra tare Fiagt NGF” 
TCL) LANGLVLUTTD "NUR IP FLAGCL) NAME UMALNS ) CINECUUNT(8 2 


Fe eele Bieta te own ow ee 8:0 6.0.6 676 610.0160 66 06 05656 0.6 wNbiee.wle ce #606 6600086 COC eee esbeele*ee ee 
l SudkLUTINE wl 


LOKHELP, Tn ential 
bec tod KL AL 


i_ 
zr 
= 


duh 
Gu 
— 
= 
Pt 
vu. 
_— 
=< 
Ramee 
ewe mACG 
( 
OTe «ON 


do a) i > OT ine 
< 


os 


2 
tTEF C15) NAME M40) e10G0G) 


sCRIL gAL pe AF es AMMO gp AEMCg Sp 


~~ 


OPP aes m 
iors 


CO mnaC < 
rt Sond 
ewranthoe 
32 OF wwe 
eowhow 2 X 


xr amd 
pot} 


LOLI Ne 0 NS we 
c.f Poe 


—“( TU CVUSu eevee OOC m 


wo NLRC PAARL 
“m7 


Ue wit em ems 


-s 


OeCeOU0) 
irELP=-1 


~ 


« 


F WTIOP PRC TARR Oe, 
ett en Fete PO te ONE 


Le tN OU 
oar 


eu tur rw 


DOO ee Rm URN TT BU ee 
Ml 
“ce CORK RK 


-_ 
STO 0 Ue mn PO BO OR REO 


poem 


ePrAL PIG DEDILAPLAC UL A 
ePFalL Pr P-CLAPLACELITA 
vel 


a 
ee 


~ 

+ 
ra 

« 


sur da 
Seer b ae ALL GLE DSI oe EA) 


“vweeerut 


J, 25 “rhs 
Vs fe] 


sccb rie -¥e (vel) 
ASLFTL-4etw—-1) 


eM zIS ab (A) 
fa 


ol a Nite LP PELL! 1s Ju CAMFLPFYLM(KO2) FAP ELMSYLM(K) FACSLLEYE MC KEL) ECL 
t 


“ae UR wh - ete MnCl ora“ Shee = oJ44 bVYTto» PROGRAM NAM = nlM Pade 


oat ’ ofaGes ot tus ls wt. = 


I ates eteehateeindgnndetdinadaaemnedtenmnentenemnennesmmenenen=teemaneeetneenee ee Se he ae ane a a. ey Se Ee as tS LF Sg ES SSI | SY Ne Sey eT 1g en el ~~ Tees Gye a 


ius 
NeOJk LA 


Bue vb vows 


es 


oat, 


ePbidod 


rer rm | 


cfticl 


‘| So ge te Sea ee ie PL ' ct di oe eR a reed 
: ae ee ae es a eee 1 Sepa $ ae ee eee i Haste Tae J i NB tae e erg Cad DA Ae aC 
e z 
e a 
bd - 
* 
e 
~~ 
e — = 
e vt A 
es — Sh 
e Oo 
e 3 -~ iT 
e — ~ 
e e - = ad 
e ~_ 3 = 
e to) — { ‘f 
2 <a * 3 2 
e ~ — bd 
° pe < —_ Fz 
e =z e _ 4 
e << ~d x x 
e P-4 — wy pes | 
° - 4 ——w px) 
e ~- ry -~m g 
e LN 3 =— x 
e —t a . ere) 
wn ~-~ VY J - 
° a = ~— J y 
° ~— © pel a ~ 
e NO e ~_ — 
° ews B- 4 ‘ bel) > 
e AQ bed tx i] 
e —— a] IU 
e ao lan —~ ©) 
e co @ WY ee “" 
e AW 2 we ~ 
Lr = of « -— < 
e ~~ -— @ =. pie) 
e roNe “ ie N 
e ~~ 1h > ~ Oy 
° NON Cy oe ra) 
e NN we ma) s 4 at NM 
e uw AON eb 4 = —_— -o ~ 
° e ar x“w) ~s d Ie ral 
e - ASX Se —_— ~ we * ce oe) 
e tT wet WN a7 = ~ ~-a— = aor > 
~” ~~ ae be b- 4 - +. 7+ am ee tT 
e NE ee +. YF — . ~ Lt Dad med and Cc z 
e >» SSD -UOrF / = a - ADww ww —— oe 
e mUOY fF er} Ye & pe} a Y —~- ona 3s 4 ++ ~ 
e Learn Om See a | ~~ Fas ps ee poune mawesy Oo tL * 
Ad FIaTw— “xX 8 je) en * te —wUft eo 3.42 . 3 
og wrrmz SOY Lond om Laie J oe a ne | "> - 
“Mqew4ATt DoF —~ ow os De) We ae ee oi 
° a Gee a Pe ©) 2 2 - . pase e be UDI —— < . 
e Ln «Ke eAct « 3 at > =~ ~~ pian ee Se 2 —— - 
N 2°32 CO Op = ee z —— ~ eo == » PS Po as See re 4 wns > 
° Sao ad —_ afl For Sia) Yon - @ ~ ~™ © Lct~— &@ oF nd eo i oe 4 de 
DG ae es ae 3 ee Jif o™~ “« x>YXwYL2 HA ——a~S PF D> 2 - 
e CDi ee wer ee Tr — om OT ee ~~ ate Le — et wey eae ee e 
e Piet, a> a) te «) <f Deen landl Ge La ee er a rd Jc dg Does ee Seen ena a) - * 
e Za IM LegL ert ew SO Dw ee 4 ee a er al) AZO Ima mH D4 > 
cee Te ean ee Lager erga we vv-w ee Te amt a we oe ae eH DOTS it : 
Ot Mem me KL CF me eee ON eee ee SNE ME ORS ag ae an ee > ae hm iP Lane . - 
SD DTP NM BODE ae et eee ie Rees Sa OP Be ted ee i Leia . ie 2S ba 
eo CD Re OF et GF RU OHH ese 1 te. if +> rn ee | | io i ne 
my rn NL er Ee OS eee san Ch ar it te ie Dee Pen: a ee 2, nee ee aes 
ee FAT VF MT eA ee THK hd) Boggs Drag ed a I Pk eerie ES 
° DJ wd Jeewwrte JEIF SD FIR PI VE Bohan » ts FO Port as a it = : % - 
SP mm Le BOI OT ad a Dee” ou ID ae Mee oe Dest g ae RE ee” a See a a e 
* _ «an — mt 
e is a . \ 
e ~ 
e 
° 
* 

~ as Yr NN Pol een re! aah, : ~ + 4 , oH “ 

° 


oe 


- 


a ee 


x. 


1 wt JGLUR 
FLAGOL) 


fon 


fea otal 


ut BRS 


oo eke 
LANUewe O77) 
AUAILL 


aaa lee 


TINeé 


) 
’ 


sAL gAFsAMMO2AEMOes St TSAS SAC 


2) 


i ee oe ee ad 
Qu Te 
we ag whe CO 
Ye we ee oD 
RY OPO TI 
a om oN 8 
AN LAAN CN 
SC ~~ wee O — 
LI Bes DO 
IY Xt IAN 
rom (yp & OT ? 


PRCGRAM NAME 


2563 BYTES» 


PRLGRAY Slat 


“Jstucdcteer™) 


’ 
yun) 


4a” 


Pete tetas) 


— NN weeny, Cte It 


Ie) FOP N SLAY Om 


TI OM 


shod 
eb tod 


e 
e 
e 
° 
* 
e 
h 
° 
e 
e 
e 
e 
e 
e 
e 
e 
.*) 
e 
e 
e 
e 
e 
° 
e 
e 
) 
us 
e 
e 
e 
e 
e 
e 
e 
e 
e 
r 
° 
° 
e 
° 
e 
e 
° 
° 
. 
“ry 
6 
e 
e 
° 
. 
° 
® 
e 
e 
Nd 
° 
e 
s 
e 
e 
e 
@ 
e 
e 
—_ 
e 
e 
° 
* 
° 
e 
e 
e 
+ 


YR wt Tee Peau, yw Cn, 
AFRTAUAF Te TO we gm 

IF we OT aT SU TE I, s 
Awe eM BID VW TT es Va I 


ANT 


4 


Pe Coe ee ee ee ee co ee i 


ofATC 4UNb 


he eet ee eet eee 


Oo end eta a in ce lin ee 8 


~! 


) 


Pat leds i a en 


ve 


Zz 
—_ 
i$ 
v 
wad 
xy 
4 
= 


2UIRLE 


pag 
FLAstl) 


WWesade 


bypJC»MA,MG) 


NcF EPS 


eB sae »tvd 


Neto 


taco dvedl a) 
JD 


2sldsil 


1 
cc 
LtJL DLs ,p ite le 


c 


TDP am Ht yest 
ad L~ Sarde inal o Cbs Tne le Pte? tables taal an Lee ir? take 
SAF SE UTE IF VIM TF vl 
MF wee ge ee em ee wee ewe em 
ed Me Dike III JL D4 * 
le > ne i elm Dale Ue Lee Ee Lean) 


was 


mn PN OMT SOI Nr ot 
te od et a ae 


aedy 
e 
¢ 
J 

hsp 

soe 
J 
L 
X 
' 
K 


it SIVA Q 2. 


Soe ee ee | es ee ee 


Pi | ne a a Oe i | i a 
mee et at dT a 


Oe ee SON Oa a 
tease SVAN VID te ee we 


~~? 


PERE | ee ae to End. wale a ee Ser ey Ties a? @. ad 


Sree e sewer sco vseeeees. C2 veecese Weta ae ece- ete Wow lei ose ws Dieielsé ow ele ot es sise'e'e ee 1 oO we.e 


_—s on 
i; ped’ Laan cP ALE (us LSE ALT Cus dd FFALTIO (553) ue 
ods rede CerActTe (ss) See 
oN suse Jer acTE Cddd deb acTu Casuover actu (JT) 
LFFALTU sad) FRACTLC (JSS) FFALTC (aslo) . 
21 dada 42S QdA LESHLA S/SQUA 2 os 
ae ELLE S= SUMFUSERTES QUA 4) - 
v3 5 RETURN 
oe iN) : 
b* aeurtt sTATEMENI > = o&- PRUGKANM SEdt = 4/774 GBYTES» PRUGKAM NAME = DCLEB to 
on 2 No JTAGNUSTICS utter KwATrle 


ue cf ceYvPLLATICN L2 8 eee8 a 


wO CHER 


ia? eS 


"OB foe 


‘ 


ee pe pes ee me pe ee 


_t 


’ a rn Se w the 


Cbd vata NCAR CE nugueatY TE woutea 


PT) Gaacbv bt ld) NUFTPS FLAG(IL) 


TUN CEUX shpulK et Ji 
IT REAL estas nel 
UN FJELCO) 


t-s)7,lleil 


le 


. 


~~ 
m— me OP 


Tower | OH 
DY fod cool Lt ed 1 A 


I 
’ Bk 
e 
l 
3) 


w 


logs 


ce 


oe 


nN 

° 
x 
x 


“i 


LS*ULLG(IA) +3. 


tee 
Nee Soe 
= HO 
—e HK 
-s + 
he car 
ope 
en 


eet e@e CT ate Nae NU HW 
‘ 


a 


Dobe Sel iw 


mse 


TIT OPE POO STOTT ee oe 
~ 
= 
~_ 


en oe ol el Re 


Ce 
oo 


. 


nat ene | it G1 i inal iin al 2 el OL re 
7 


me ete ee 


he 
~ 1 
Sta Gamera A 
« . 
hr, ahd 


ef 


?e. 
4 
e 


a 
3 Oe oo 
~~ 

. 

e 

' 


pteb ew ce ASAD SE “tr sd Mee) 
tol VJ riettldZ 


Dead gl4 


we 
wn 
wt 


- 
ae 


AAmeAr KK 
AARA™DM AS 
R*,=AKAAF 
5 eae be-A 
=Fijd 


etKKAKK/ 1 Oc ee XESODC4. 


AA 
AS 
KJ 

Vfoter 


wae @ 


Tee mE 


Pee 
te (ic 


po Sees Wea 


sbaAdove Nb sy = fy PRUsRAY STLZE = Sol 


ae? Sea ay St AG ee re 


ryeoadtue 42 e¢eess 


NARECMAING LINECOUNT 


. 


Le ee ee 


Lew OO PRR RCO NOD SUE 


= 


- 


cl 


sPPLAT LEV Le @FR Hee 


. 


ecceX eon 


a 


we 


Rh Cad We SB, ran ae 


Rye 2 boas avawe , a ti ar ei | om ja : Vat ac . 
[x 
(d5 

7 


xe 
Colaba wdtin | suukeE | TERM UsgeeT REKEG | NUTO 
ips) C¥CASt Ly CKAME ANS) CYREEEONT SS 


NG Att a) 


4 a. 
LA wot VL UED) N. 


2 
I 
ene ae eee lee 20S ele e666 J Siele ele ine: 6 tite eo) 6 0e-6 )'6 60:0 0010'e0e.e.6.6. 6 66:66 oFecce.: 
HoUPING mNFC Agi e FN) 
clT BEALS (A> Helen 
sICN FAO) 
Te te CSc Res LTe0) KOTuURN 


id 
- 


SCs 


Hm Roe tome TT Re 
ee Ne eet TMS OL tie 
v2arceine 


CET Pa PONT OOM 
Set OC me me 
a 
tor uu Nev 
Oece 
ete NR Ne I Me er o> 
~~ Ped 


ome i 


Pet T rune Nc 
i ie 


SOT OU RTT TT ee 
VOT he tH OR © 0 wee fe cle fe 


ae aw el 


a a tol 
+e 
7H» 


certo Wu 


ae adbarcwd ss = we tp Msc oma cleo = Lust LVYILde PRULLEAM NAM = BNE PAG. 


we tr we 


eo Re RON 


ne Seg ghee me nee CONS, PRB one ee Pe I Berne I Pee, on ai eile een pee hey oR ee ET ee Lea ee es eae mE ree Seen es tae te dl Pe aM, PaO iiaay aE ~~ oT Eo oe ee 


4 Cs a wade Reet cece o' Liege ae we A / ; 
web ON MR NAR EE NGO EMT NCOEOR 2UURGL TEAM yi aebyty riaty NOT 
TCs) Cavotwl te?) AcE eS tLAvtL) NAMEEMAIN ) UUNT(d5 os 


PecceXccclecvccccccreccccccce secvsccccetesccccccerdecccccvecbecccescccletcces.. 


SRUUTENL CAF CA pNpulK yt J) 
MPL ICIT we t,C-Z) 


AL#8la- 
FJC1CC) : _ 
Fo aXeXXaKXXKXgQXGe SER eCcNsCCN1L 


Te a Ley 


NO TO ONE ena tl 
Ore Av. 


A 
4 
u 
nN 
( 
a 
CN 


Tm 
ter 1 OP 
no bee Fi Seem ret uo. 


C4 
eon 
Ld 
<= 
> 


TN Mes 
ue Wo ome tom 


bed rpr~de. 


GC Tea FOTO 
set MHC eZ EX . wor 


mom iC eh Cl 
Ud e Urs 


oer @ 


Re 
' 


T 


iwiblo»lo,le 
mE TA 


“fF 
we 
il 
¢ .i Ts 
le 
ye. 


[ek-Jead2leclele 


. 


n Fen 7 
. 3 . 
- 
y 


moo a Me 


oe 


ar) 
Glesr she lecn3l) 


se.0 Th ee 2b ek : 
hoe a tes 


(i Veh ve sed SAD ME IOMHLI-FIOMNF2) . 
psbi dad 1e033)23543, 52 ?. 
Coeds ec 


pen Se ps ogy, SS 
pire bt boun 


Lf os ee 
eo ft me ree e” 


a ee | 
| 


» 
> 
- 
: yo 
ej ¢ were 


et QKAKS LGC Lem Aus)! tle 


u 
es 
be 

Homme tot 


- 


” 
ee tee me 


@e*iee 


ne own! 


Cori rc uTu(ad) 


aie too yb Fg Pe hbhAY Sheu = DbLs OVEt oe PRUGRAM WAMC = Ctst PAC 


‘ . . “4 Bl. ow NEN we wad: acu twee od bate re dw 


ree RE jere ecdcul cla 


ae + N so © eu ‘ wets Ac 
TE dD ba ere eh iT) NUb des FLAG L) MAYEC 4AALN ) LEINCCOCUNT (39 


Be eae Sines ed wie ei wie Bb ore Lie Oe Sie wie eS.) Oia e hc S168 oN eS WW 6S ele D ee wee ee tie Ose seen eels Foece™ 


Sepk LUT DNG Gare XtArY KeCThySTR,CPR,SPH) 
Pericin Bens eet as 
a Sceked et ; 
IF (RRL eG eC ee COL) GLE Te IC 
LPH=LeI00 
Seng. 55C 
K=JA3S02L) . 
{rn .e5Te. oe VEU) Got TC 15 ’ 
vba=ledo 
vlH=o.0075 
RETURN ; 
1) «352K TI enue del) 
KR oG=0SuKTORnO) 
CPH=K/KHL 
SPna¥/RmL 
lo CTheaZ/K 
atten /K 
»CTURN 
awe) oA 
pedis: Vgsk obads 42ND. = bag Pxl sea ylet = illvs BYI te PRUGKAM NAME = POLAR Pv. 
i Ase ars a e 
. s ~ r% 


* ‘ : e > ‘ . . * -. 


Beh ee ep ah AT ON 


T Raa a py ee 


leas 
EMC (AAIN ) 


oe 


ae bP bAt NUS 


eat i 
FLASCL) Cte cluht (55) aE 


Feewe* ole a. Vw Ble Sos ee tow 058! 606, 6 be 662) 6 oie 030 6.6 Weleeieié.e eels) ee 0.0. ere e.0 Use ele 0:6 0 00.1 «V6.0 66) 


wow 


ara SPEAK 


SINK He CuSKkPHeSTNRPH es L MPC eYL JK) 
Hee Pee eet 


Cc 
ze 
pe 
Ne 
= 


a 

s 
ul 

7 

+s 

uw 
Cc. 


Own 

oo 

wie! 
FAAF 

. - « 
et 

Woo u 

xs Caneru 


poy Game Ma aT @) 


(anton) 
tue 
win 
A 
-% 4 
we 
Hoo om oe om 
Come @ 
- Ot 
ro are Sane & 


_ 
7+ 
me, 
fo 

<4 

- 

co 


C 


~ 
Oe Od el 
v 


rc 
Cimeuo vod. 


ul 


Comune 
“en ‘ 
MmeQ WwitNiture i 
oa Sw 
wou 
Cm 
ae 
cage 
bo ahs @ 
te % 
Oe 
c 
mun 


am ome 
_ 
~ 


ACO UAL. 
wet 


~ 
n~ 
~ 


aT: Ta) 


Lbecrch gore le 


pete hast 


TALC RYU COL 


(-.) Fe gud ee ACTCCLAIDI/SCTAVEF FACTO co) *©FACTCCIIC)) 


Db Cop bag ls ran 


OS Died OO At SR OE ae BD A : 


* 
aboard See esac © 
a | mer 4 


are ) 


ete REMAIN TS He 


roy 
‘N 
i 


14 
| 


oa] wo. 


~ eee wc etree snaeeaee. 


a ar) wae Lxow sue 


Le TAPP LMA SIRI HUFL MESEMIISA 
cp thle dl 


Ledatida seed 


Tm oO OT FL oe 
+ 
Pr 
T+ t 
~~ 


aeruwli 


HOTT HHH ba’. 


Cerone 


bak pas 


ee Oo OE CUED OO ine Oe GT OD 


mee AO ee. 


pov s- 


vy el YRS ON) 


7. 
i 


INKMP( PMA) ) 
A) 
INKMP OMA) ) 


CLSRYPUMADy S 
(TAd=-YeKSCL 


PA v aE EACCUS! MPONMAD dS 


~ 


i 


$a de 


ad Oe Jie 


eeeeoeenvesr Piatjalie taievalececw’@ieheieielee1e. 6:6.) exeveee [ei el a0 exeiele sie wiew | oP eee. 


FeeccetFee 


i307 


vi. bt NEM cae wre bse wove wd i 


f4e ié/o4 
1 gos . a fal ‘N "Nba ae aati ais week Stuur a Pores LoJECT FIXLC NGT 
PIs Le tet eec li Nok Pes Funct i) NAME(MAIN 2 LINECOUNT(85) ~ 
eels vw wie SS Bi te Bh See SIS SS Oia eo be WS aS 6160 Se DW Slelete Soe Ose Se eee eT 


o*. ooo e 


| ae Lot lav (As pve Nuu MST »pNe4euts, bth ) 
Tosa ee CA ie ies 

a AM EUNGU SOT dy 
¥le ny pr Tebetst 
‘ 3 


Te 


me Le 
ter 
ro 


tava hus 


JIMAG(JET)) 2ECe. O2UL0) GL Tu 5200 ae 


‘a cn I nig RE eel 


ra 


as 
ee i ek GO ed 


ied Ct ell TO 


a ar) 


~~ @ Cvw til 
mh oat: 

it 
Rais _ 

> 


me 


thE ee ed 
“2 
e 


I 
= 
i 
. 
- 


a “478 bier de dt hi pido VOL phd gh VIN IS gi OT) 


ae | red br tp dete tel haAc(ulte aPdeeec J 
Sr Oa OO 


© a aE. WER lege ce NY, OK 


4 
> 
a 


% . ver dwt J ; 

( cote eee) Ci EeuUSe Tov TEMP) FCT ‘ 
ets Pett” wt Oe “SS 
ry ise Lattiangn) 

| ae 


ig @ CF 


ene oe as ee Pde Vir psd ar Ying ldo bd psd oe KML US a huUMod ) 


on = i ere Cees Oe err ese tic dg MOL aR) guar lagnd gd -ne 


\ an SP es Phat phd ge EN pNP God pa tN LG cet dap l—-n- Le NuurvoTl ) 


We cae tse cht 
ma 
Filled 
‘ 


o 
e 
. 
e 


a Gra rs © ae 
{Se TC ec ea ew Fed AAT Kd AMOR GA) pre Ke ly NDIAST) en 


cer PUA OL em) eh CL pb thd pAMCL tL gp Rd ep N-deNOUMST) 


mee A 1 we wee 
ee OO wee. 
Pte Clme, ‘ 
r- 


mi 


ar 


TE ee a Mecca ST Re EN NE a eR Sere NRE OST a PE ee Sine eee Cee Ne ee OE cp ee a yO GD ee eee eee ee ee gS MT, tas Me ge er a Meee lee ee 


. ed ws bee ae Ay oat Loan case ad Vide Lhd wu OG 

bese SEN GSR hv teca! GIR were LIS Bice Swiss ace e! Wee oe een S ON eee eles 0:6 60) See O16. 6 Siellieiesee 60 we 6 bet ecice. 
Aw A gp sek ee be fe 

rb, Se ees 

Poo wha yet 
st Tor 

iy ate fet Bae 
re Pua 


eee OTe MCT = eae PRUGRAM Sd = 6592 DYTESs PRUGRAM NAME = CSMINV 


“Wee alas’ Stes ScAcKATLU. i 


ftLATL.. Le #eseee 


. 
. 
* wb Lad 
.. “DO e ~ o 
A —— e sy A 
_ ~ k e =— a) 
2 ae, ee wD a 
f ef a) be 
ae! ee ee) e heed > 
om wey ° « a 
amd ee we e — io 
- bem 6D ) oa) — 
oe coe Lr % 
, 4 ° ~ =) 
a ° uf - 
° 2. ae 
. = e of Ce 
~ ~~ 3&% e Pi — 
> ial * ao « ~~ 
bn Z e -~ ~ J 
> Land iy ian) wr ~ 
ud <t ° ~ “I L 
4 > nS) io) ~ C 
i ti~e ry “¢ (va) va) ~ 
oS ad e w= - id Tt 
ioe] a a ° ea! ~ & . am 
Py Dt ° aft fr.) 8 x 
+o hia e PANY Opel — SP) and 
oy e wee we 3 Cl 
e n~my Cp aa cre 
abd ~ ° LI> ed) ~ fore 
tod — ° Mm po eet 
TT Me Lele he ae eg lod 1 Ld 
ices Pe oa ry ~— 8 ep ~ m neg 
wed oe Arm Alms st i4 
a4 ° -_- Nw me 7 - — 
ht he e rn LY Rat? EOS koe eee Be ead ny 5 as a 
< e ~~ NT > AQ 
t) ee YY 200 2D — ~ ey) es 
— e he) Lodinelihal tar 9 2 6% >. -) v parce) 
be) . — 7 P R OLLe ON 2: > © 
bm e _ MINT TM I? u J ~~ & wit 
Aint TY Sak Ol eats ME onal ee ae Ee a ~ Cy 2» 
oaks. e “NOD RIN eR o> Le ey .Y A222 ey 
tata.) Seve ° |_— mw Tw ~ ow Yr _ Ww 78 ey 
. Za e 2 yo TMP OL — 2 ah) — as) a m= um ran 
oe e a) CP ee Oa Pa Se ee Te | rome! 1 -< peer a | oe 
 -— ~7~ e ch ae ee OY Fm { ee + at a ct or 
laa [Cael e f] cd Po iced andl © SS ole le cae ) — ~N _ z RIAN =f am 
ae a 6 Ore) ° msn wom wm TL TN pe — in ~ ”~ aan) J ~> 4 ») OL he bee ete YD 
Vee a e 4 we be ae ae ] me Tag £ <1 — o ore Or. a or aw) 
« ome Tr OWN OO. OO ac % ~~ ™ _— 2 4 t : oon a ee ee) 
ge ee SL ad ae a eet OTe) a ¢ le 4a eA > a 208 cat > a ee ~ Om eee 
> aid e ILI us a TTP aw? vO oo) - » J mr Yaz > w ~ <® de wn ja uv ria co vr Pa a, a a 
“2 eh AST LN we et ONE O a VW e236 ~- aad 4) Sd ? coed wee. a NN OS a Vane at Vr oer ares) 
a. * ° noe ae ne ek Po Co Sn en ee | toe ST he Ne - al ws Joe zs aj) IN ee aw lit~~ © 
<Te<f ° ad mee DP el ° ae ie Fa .Sbrm ttl eee ew 74 —« i) Jt‘=a “4 et et J | ° a 4a Oe 
> ° eo?’ FADO we TD ONL et PS er Oe aor aot +> if ot ~ tl "W “NI TNH tt en) he tHo—t PCA KT 1 > 
Cee Deal A OO Ree EO oe in Se a eee Se ee Be ee De Sk am~ he. -“ ba banc ae te oo eo as Js red) Nee me si’ tee MLO A Lee 
~ Cn nee ten ne RR ee ee eT | oe i — Vere he yrte Wot ts Wo aes mt Lee oe 
ia) (ame JRL AS iia Ber Diag AR 1b Ue ck OR ile a oS a WU Die a mi ert ee Rn POOR RES TE Toe Toned Pun «+ CVA TO) +e t eryvrm.”7 dvovy an 2 ota te ie ie 
eed CS ne a Oe oe oa ee | | PO | om ty rae ee Lak anne al ae | a ao rare 
CW) sac ee EE GE TOG RO EN iO ee i ee | ee | | el Ba | Oe | Oe SP OT KO Ly eee TO tr 
et e ol yee Oa i as Wala be SR ie a it | nen | Mk ki a -— ¢ i% aed Clee ate Vai) eS oy ty p™ fl tee uo Wwe OL ee t, oe od 
ao) ° Pe Lee Ee ee oe Le Oe Oe Se See | ie Ce i ce 23> ST YG FT een] ne SO | Oe Or ch ie? PC” a Be Ree Le eS POU 4 Pee IK mw Tet fl 
m™ CA Tien BOO a ED Oe SECO a RC Set PO ee > aD DO OD? SO Se De aD Lae TO oe Le ee Oe GD Laan 
“a «<” & “ emt NOY ms ~ 
” ° a at Pa Dy 
Dal ° 14 -< a4 
~ e 
i e 
~~ ’ + 


eee ee Tee 
P eedn gee feo PU Egete Se ce Tee EE OR Re eh OO OM ne eRe. Be Te 
Rrare seas me © eS BS me Ty EU No he ee Nn MA OB tes a ih ee ie Paige Ue Re ieee 

ee ue Oe sey eae a IE ty PR ee ee te Sg re | ea ten a a eee 
Eeyore gs Me Cn Rea rics. getathal aha i 


ao ° 
we ow 
ae . = 
Led oe at e Phy 
owt te q ~ 
: Pa ° "ny 
tow e a) =e 
_ wd Wo? e ~ ~ 
> re e o ae 
aa ire) ° ~ 75 
rm TS . C4 ] 
. WW Ce T WwW 
=) . — ° te 
e rare! ae 
° bse 4 
*) 7 . a! iy 
oa eed ° rus ~ 
"oo wd e . - Ses 
. be e ~” ~ a 
> — ° ey 5 a“ 
ey < * ~ Wy rn 
2 > uN _ ~ Ot 
a ° e cy ee 
TT We ° I~ ~ ig 
() wm ° oN) —~ Paid 
fon Det ° aT fro as 
i een) ae MVE ged ie 
’ “sy ° ~~ e Y Iw 
. oe Sees 
er ~ bie) ) cca sed 
bon a ° Pm Kt . at ob 
‘“Qwe FT ar eure) i pee 
wy, weg ° ~ om Ope o GO 
i mist ° hh Ae & fr oot 
“a ¢ ~ I~ o> - — nyo 
tak ° I~ on 9 1 a 
ie ° NOT tem = =) “tt 
° mui ve p> od <——_ ee 
L ataal e te oll a ee ‘ee eee we its 
ad . See ee bond um = Je te tod) 
rezeh, . . TENA oy ony >) ~ na bay 
(eee NY ee ee a . ue ae > mm yy we 
2 ae Ww NSN IS Pia ~) . ve Die ear are ae 
hi ee nan? ° Vl ew ro me Che = ‘e iy cme) Gee gies 
a a u balan ie a ae eee C'> ~ Lo ied 7) ans ae ? ++ 
< . SS Se Sole Soe ‘dU = wat Sd ds eae Ga hs, ew 
on — J > Le Swe te _ J er o yan ~~ en @ mar 
2 oe lO s eq eee eet Coa “— ar. la we al te al ooy 
3 at e Mepuem wept) Oe a bane els hk ate Sey igs ee 
Sh = SL we a ye ae ah » ome te oS: eg td 
Me od bd TL. ENG Name Cad < oy ee 12 ~ 3 ~ > y tw Cenas 
A Le N BS Be ewe wpe ~~ > — —™ ey 2 ® aut “pope SD nN 
=» LH Ver wt Do te oe ee Coe _™ ——— & res FOO on or “yr, > 
~ of IN were oe oS eee Oe ty a a ae ee as 1 
Cw” * De ewe er be ee te te ee Ca Jj awew ‘ 
a oe COL SO a a Ct PO EO I, oT Be Le ee De enna tee Oe ea a Y 
ba e “oo SON met mete A mete tl leer we YD a lw wy me a7 plant ob mn 
Ca Oe DN Coe EE eee oe oe ee | | ol i EP) Sr Pars ees De BD Re ee 
me NL Mme et de meee TS FG tee Pa a ee D 
i) > i cen ioe es cele lee be Glee a Lael bee to) CO NS EP ae ga! Ge we eee a 
= bg a a ie a ee a ” ie ey ee] y _ Toei eh ae ee ee “ee 
tee ood ee) ee me a et ee ee We ee Ngee muvee eee | ~wre- 2D 
—n . me n~ : bs "Si sys Soe eee | ee tas aan Vo ee prone Fa 1 oo a Fi Lat We es Po Se ees 
aw 3 e Des Eade eh, le ea Dua SE ee ae oat Te ee Re Ro et ee Oe Ee ID EE AM Ny 
~ XD Co on TO eT Ok Se ee OY al ae ee? a Loe ae ee a a ne Cae AP eas twee Sere 
lant Pc ot Coe) mt yy — end 
rr « i ay a 3 Les ; 
ue e an 
~ e 
° 


iy 


ae : 


“Ll 


Tiéve 


lyc@ NOV O? 


UATE 


L235) 


ay 


€ Spar 
: : vf eee rae eye ee ‘e DB Oe Se YB. Bye hn ed hE wot 
Seine aha nry vee 
* 
° 
+e 
e ”_~— 
~ ——~ 
* ~ Caco 
° xn are) 
e aad ude) 
* .9 ee 
° ) te 
° —d -e 
° « eur 
e ~ rv 
e (a) yey 
J r ee 
e — Carty 
° UW ’ wot mee 
° a ified 
° -T io 
e ia “NENG 
e ~ ~ alr 
e ~~ ~ | ooall mand 
° ina) r J) 
e — N wey 
ra) _ ~ it 
e oe ay Lamy 
e re) o ~ @ 
° -y —™ @ raed 
. eS ee) ~ “2 
° ONE NST = L omllaee 
° ae ee) od wd J 
° vi-y ‘re > td 
. J> ee? 4 -~ ~~ 
° oan ») OK 
r * erjJ<TY?) oe | 
° ~~ ee MP 2. oe 
e A ee Nf oe as >: 
° we fue $f > ~ e SOP ee 
° Nm TU) nN ae qn 
° ND & r a + | 
° Cm> NC? ~~ — ——— 
e ae ese z WM AlN 
e ~aN Se a i - a8 
° MEAN AIT) JI oO 4.0 
wy ~~ — fe o> Pa a) Vv) | 
° NNN es mL IT 2 sr eg 
. ! —~—w are wots 2 t a war 
° | COAY Lo mm et 1 nN - matin 
° - we at any OO ™&% Led ~ 
° »S me Dee OA PS TD ry J it pa oad 
e ~ | OR) an Dt _ J. iu.) 
e YS Tamme mT OS) o- pe wu Qt se 
° Lime UN eee ee pe TR) _ an. ad JX 
e 2 TAK NN wt MW PU eee 
CQ > uadte me mp TS IN -_ ts i Jone mee eer LL 
e ed OL Lsre elojg eo e My — moe , as 
. SLT IN her IND ND ©. aes LYriow pipe partes | 
e A se me ee > D Ue piel 2 CRP OL 1 aed oe OOO ae we 
° and me Nee PF > YD ye tt er wee at Do Wer 
e Paaend ZOD IN we ete VAN e eee Cp Pe TL Foe Mee ia aL) 
° Can] sedate nn oe od | er are Se oe 1 Ot nee > Md ie a 1a he Be ee en 
CR meee OT KEN addi VyIDT bw Poene ie 
= EIA OA OP SE a ES ee Alt A ne Made ob > 
Ce a OO a eo | co CA | | De] | 
Tee ie ee oN a Raee me > a Lal ke Wale i rea) er eae 2 
a a, Wi Sm dear as 3 Mae TE Ut Dc DO a A ac 
e Jr Dew 2 Om JE Ted wD meee eT hae are ae 
° Drm SS mL a ee mL OT eT et Vet gE SOE 
we mo a Tt ~4 
e 
e 
° 
e 
a 


wa ae SEN ad 


DO ee a 


Baer 
ow wee 


SUPSYLM(KH2) AP ELARTLAUK) Had FCLRYLM( M+ 


.Ju CA’ 


— 


Tey 


Fe Lee So | 


“Pte 
a, rane a 


> 


fo me ® 


20° 


- . . 


ey aA 
Bead a” a 
J * 
+ 
- e -~ 
wy ~ ~ 
<UL . ~ - N 
m —_ e ~y rp ' “2. 
mt ke ) ~ a) o 
1 = i) x N 
a) e ‘3 — a 
Led id ® — >. e 
wT Wy e - aj co] 
~— 6 SN ° ~ ry r 
pobm Oe e oO - o 
(j= re) r a oy 
— ° ~ ° ~ —4 
° we) - os 
° pa J ~ 
< z= 8 “1 at .” 
of al ° ar — — 
ND aed ° ~ “ oo = 
bm ° ~ ~ ad = 
> —~ . @ ~ wT - ’ 
| ~t e ~ N ee + 
Pa = oN ~ — Low [ou 
bjs e - WY yn yy 
a dood . 5 ba a2 4 us 
- O wm e ety —_— & o sf. ae 
nN De ar TU > a — 
ee ee id e AN Nat “ . * 
. ime) e meee Nm ~ 
° 7 6) e r ef oW N ~ 
Ad —- Dr OUD ye tu + ome a 
* bem om ° —~ CC aem™iut -« 2 uw - ~ ad 
,_at wm Zz yw eNMY mS 24 N N Jd 
fQ W3 ° | oad ——~ © Bhe > o ro a) Nw x 
Ld ° eek CY ye 2 8 - x _ 
an eal | ° Cy er ee ee ~ — + te 
‘ad de, ° an Doth LO ne eS ee a o ~ Qa 
a ° CO. ies es a aa = = 
LJ LY PVE 4a a ~ C90 .) ad 
pd * - er Cw ee a ore) + as 
ra e n ==> 2 « 2. tt ou Qa am _—— waa 
ren ° BTV TY ty me Y ~ i ad SOx —- no > + 
me Come pF > e ld SA hd qQ9 tI ML wy) v4 
j J . LENIN em ~ € -v VA L 24 >~z CPL 
1 TDL 8 bp ewe re rm 2. N 7 —— ~~ oo tt i 
cd Pid ry "VY TMP L rw” wd ro) uJ wt ee ca ie Peat x tt vIn j 
4 ® Ke aretiet> 4 4D ©) 2) io hood mm ~ We ti <TEm™ 
-_ o~ ° Pin. Iw >No - ~ _ ~ DIIm™ YY) LW) bam) Lion 
é~ bbe SD ° cl ee lee aielibel> i <)2. 4. J $y I i] >) me hae SZ) 
oe es) ° wr-Tm ot ior a. < am! - | ) mt) >>rDN th wo re To 
we t= e So ee OP en ee ee ee @ el we ae £ een) sem +o ~e ! 
wf ° mane) OK OVO am wim 7 -_ - } AG ~— — -_ A~ be OF cY~xX mo . a nr | ( 
A > ON Tete OL ee Pe PR ON MO Ce “. A Ate “4 OG. ee ee res Litt me : ie ne Tite wa : 
hae ee | eo Nes trp erm eo ont ~~ Ueto Net og BOP 8 ON ee AD mr =~: m~w a yl ae : 
oD * VWI Ne ww et TO KU > © qo Load OM Oy ~ I+ Ny OD Den weer Ie Kw mt ss + btw | 
Ol” Ad seo, ee in ey als ° ee eee ey a NV eee | Ranass Peas i ae eer TIL vee ! 
ae Ee ¢ ® Dade eV RO Oo] a ae? a ee tas A LL ui 4 oy W ~~ iin DIK LO ee en ao Wr i a ae | e#cv ‘ 
ST oa tes Os DN ects Jeg eet Fe ae Howse & ~ ie N SOLD VL ame Lt te we we et od St ee : 
tet pe ee tm EO oO ee Kt N tn NN et oe.” TeTwew Ld CAD Te oy FP 5 eo AGE Sia i 
~ e Ben St tN sO TRS EN Pa ee | “n oe 7 SED Sb eae JS Sb mt ame re net) Wo? ote te met ye wd +Y ADDER Re EY t 
7 . Do OPC OQ IST  S She Phe pane =< It tf tba AD How) he VO mw BD mer Le Poo wun me JJ ib P67 ; 
-— . me OP wl a Od me LIN INE LCR DA PL SOE LITO EE Reet eR WO Cte Oe ey Le: : 
wee Comal So Ly eee ree Tt Se C Mr | nwa | oe | | oe ee oe ee Oe i. | ie OO eo | ee | | i Le | | ae ie Loe) eel Lr i reel es | ee) 
— ° BUR eae <f ETE BRON eee 2 0 “~~ T eH eS eee tt wane on mH ee ed ai | WO teat owe Re D 
4 ° J Wage om Loewe Jot Vis re mrenea Tea) DVO ea Da ete Vested ES LU OF ee mm De” 
-~ wd e DF me OTD FO. opi beenesy Rm ND Le me Bee Dp et ee VE eT CD IA CN eee ee IDI 
oo a co ~ pe ta io8 ron) 4 
ice) e fea Co; a [ ny coy Cc 
a) e Og a) -¢ TaN ‘ ~~ 
~~ ° 
2 . 
Sa 4 
«2 


ict 


4 


D ies PAPI A ww 


ee oe SY EM ep RE EN ae a Ere ae GE Late gare he. ag Ml Mgnen eyelet ut texte wfc sets Bie digs Seine Mints is tee het aD ag ‘ ae fe 
’ A fie age rm WS OME ee Oy RE EM eR ata UN eee ak Oa eR eae RB A cb te te Recess ney 
Pes 7 ih TEBE ee pe RE ae Ca Wa ae a ts PU gh em Bw MiB ke Ne et eS eg ae Pea ee ca si 
paneer Ms 
ox? . 
- e 
= e 
WIE 
xO e ~ « 
lad tow e ry wy 
~ ube ° a wr) 
ri ° ie] ies 
he ° 5 - 
a a) e ome > 
2 so e = wd 
— e ~ o 
~ 2-2 ° i) - 
Wen. 2 r >. 
a) ° ~ =) 
e ud bd 7 
° > i 
> a) ° at OS 
, ™ ° at bow 
oO WwW ° e - BS 
bm 2 . ~ ~ od 
ea — ° hal ~ - 
| << ° — ry L 
fe ge xe ow al ~ jae 
LL) weer e na un iva) 
a. ive} e rr o~ “a 
Oo MDZ ° ory =m ~ 
n Dest e ar rl x w% 
aA OU ° AN Aes _ 
f n ° woe Ym =) 
e WM) 6) @ yp . 
ae) ~ e Om ern xe = A 
a ood — ¢ Mews FT a he 6 
a wm wv eONTY ~~ & UW 
4, OOD ° ~—— © oe 0 o « 
OSES ¢ e SO Nim & ~ et cv? 
jaareee | e me AL oP 2. ~ a) 
Wu, ° WM OTIM rm ty 
< ° TO tee oe r * bod 
° SWCD a4 w+ A 
= ° ~ em er>. ee se) 
Paare) e ~—a om > eUD 7 ws 
—_* ° MANESCO Cc wf) fo 
OD tet ery —~— PF © a ~ =| Ly ie | 
Newt den ° NO ON me ee? o -—— tt 
ane Te) ) | weep mor 4 sIAE RAD 
a | <’ 9 Wa Dri ws m2 w) i=) 22 YH) 
1 ek ° batt Ein en ee N al ee 2 
— — ® Le awe OY) » a2 ice CINIO.VIU os 
“it leo © ws ene le OP LN a) 2 e SAINI 
ae BI bg vlwm ater AK es ~) - 2 ow i) m Ort wie 
ire an e ee ee Pe ee ae cc Coy “ Qa AI HN 
M4 ee oe Oh GON Sar a ee ees Bae ae a -_—— _— Dw Taam - — PoP UD Vat 
7. ne a a ed a To. oa ee ba 2 Th ee at —— “+4 AA w) > { CS) ee el 
~ a2 a * 24 . EC ata ie es Vid fal ort awd vio > Cant ee | rd a) 4 saat nls. 
ee ° ana rere SAC DO ge a ee ~ ~~ aa + - oo ee Oe te 
[os ° 3 as oe a ~~ « Pe ee oo. STN ete 4 polinel ieee ee 
tev Od em Mae ee te " feel Oe on | Phe) ee ald it a dN et 
3. ad e Zt VO etree pe 7 wet Te i on! ee i ao H TE eee 
OC tre Nam de eT ae) tH HS esgu tal OAD Se ST Ty DOL gas “NT DTN 
~ POTN DIESE KS 8 St be TN et te eee SD 
ma ® i) TAS Yi AR Sa Bd fe area ne Wout Wom -~+ e + Oe e ‘yy Wut eho eee ewer 2° 
po = Se Um Pr wl ary Dede MIVA Ly at PUNE Ngee ee Nt a De mes 
Sree Lg ee ee OI YL PO a Dt a tee ee mH mee tee Pa ood ot ee) 
eee © US Cie ee Tie "op ~ ih ~~ ~~ 3 eh Tn eden dea berth he 7 Fe Ty 
i Co) er Se LD Oe re SS Fee EE oo Do Cee OD OO » [en LO hs a ae ae a Hes Meda 
2m 2 OS eae Ee ee Fe SS a Nb SE ES Te Nee a er PERS EE BE A SOS EE em ST a, tT re ad 
i. rad ir PACE AN 4 ae 
es 6 1 af. 
7 A” ° 4 _ NINE 
~ . in 
[ eel ® So 
“fe oad te 
5 hs 
a aa 


a a 8 ee eee na tee eG eg ae Be 
eB Oe Sa, Se, RE Me We wg Oem gm Na eee ie ee We oe oe UE te Ne ewe A BE I eg faye tel ales eee Nee de eae EB lS BBY 
Be ee ge pM SOF rae ae ER et NS Rh AN getdate Sa PRG as ee eae oat pane ed eee oT 8 Sigg Wirt ees wk Me) 


a ee ee ee LP a Ee Ee NG My ge ee ees ME ME ye SE EGR Ag BRT EET? C MAL MTR CO LE Sige gel eee EE Regehr ty eee tae | eT OMITEE ds OR el 
Ba RUT SOU pea ksee CEE ANE Gee ee Oe ew A a AE PR aa at ae ES ag ae eee eS Ok Te etre: pete Sg SS ERR 8 a ah ae ae 
eo G 7 wt " Re ae ac 2A TS OAR PO 20 a 2 SR 
to gees TR NE en ace MG Ot NE Dee aE are ee Ta ea eB BEE Rm Sty eg BE ae gg al Sa ee 
dM eh, | RA Pe ie ee sr RTE gat NS tgs Su a RN tee ce Ne RD ge Re gene ae OEE eer a Tr EAP Sg ag RR ga gt oor er Peat 
FO as NN SE eee TART Rtg irae fn hy TE Rey OS ae dat te tee Rie le ieee 8 ED Are Oe re) ae gee gal eee ese NS 


a fe  eEE  O cia et M ak ae) A oe ad oe 


w-29 


=) 
° 
e 
* 
e 
fd 
° -_ 
° on) 
° — 
) i) a 
e a) be 
° — ¥ 
° - vad 
e ~ a 
e (a) ol he 
Se) + wy wi 
e ~~, J 3 
e tad ~~ ow 
e > J) uw 
—™ e “L fo my 
~~ © e pad nn 
“Oo w e & - ~~ YO 
. 4 e ~ ~ =a, 
> bod ° aa) tr » 
W —t ° ~ NI i - 
oe >= nn _ ~ a Oo 
uw e x Va) YW 2 
Fr Ou ° we - < ~ 
. x uw 2. e my _ & ~ o id 
yp Dt ° amr FTO B&B ws Pe 
ms “3.2 e AN NT wD + Ld 
7 Pa) . woe et F >) m~ £ 
° WD Fe wa MN se 
tu -_ ry J> eA ~ ~ ol 
+ pee — e Rew 2. > ba | 
aztxyewnw~wv Send) << > my 
A 139 e ee a iz 
Uujnt ° Ah Nam OM LY zs 
ok | ° —N~ > ~ ~ a+ 
ive e wa NIOD FL od -~ — 2 
Pad ° ew DT ee OD ia v. raed 
° TDS as ” > Coca ~~ 
i e ~ ne ce) ~ WYYIUY —_~ it 
mm . q—~—""2 © ~ ') « Won uw in 
~— 2. ° re AMINE « ee ) Lao Naw 
Ym Deer eer at) ~ 2> dd ae ks 4 
SD ee * HINO ONIN OR Da a No ™N <i Imm oN ZZ 
ZS DD ° >\)eww~— re ew e ~~ ~ a te met we) 
a <2 ° eye tort 2 2 ~ J VN =) eT TS > wine Om I 
ae 4 ° 2 op ToA> + of E lad ae oe9 — bebe here lf ZT eeer2® QYUUW 
= ~~ ° ed eee UD - ~ ~~ oe III Ie & tow 2 Di wR 
x be ° VIE Ore Bm ew Pa tow NOG ua as ‘J Sw DD te. AD CIV) 
» OD wd e aoe pee et ow ED a | .) Jul ft , man OPO? LE (Iw Vw Fad 
ke om eM iow mer2 eer FD Om ub pets =o ~ m+ + tome meeeets @ 9 © OT Y $479 OS 
~ J ee DA rE ALIM aR elt mM _ - Le — Need Se Re ere rURMsIN GL 
Wh > oN oy ey Loe & Pent ew), fo% ct ~ .v ai 6 Ce 6 OCT, yg ad A KO 2 ho > ears (muy 
> Affe . a dad OP PL meee o™ #) Fit Yam od Ree ee OLD * >> © Oe OLY > tem Sen ae an | 
3) SQ IN eww tI KD Ot + - - at o amtet e228 dae RU aes ~d 2a ee OY a 
pa ten a ° RAY ed wwe FS ‘ite? Eee fet) et oi ai Mie! DTM et TDD Fe eT ee Ce ne THD Dm ND KT KT 
wt @ thy MUI Teme eR? ED yt r4—4_y it a a aoe i er ra er eT es a) omen weer + WN 
3. od @: POL DN aT 7 a YL ee "+ a none aN] Nett a ea Ly Tt Ot Cmte VOD Puc J 
Pt eT ee mm Ad +a Cat, SC uC gmat ken Pe Pe Go De renee CG ea Ee ie he Pe oe 
~ ope mee Tee KUL OT) tee ow Lt “ ee ec ieee Oe Pe ee ee ee fee enero el. re rT oe Pe me me | | od 
mo e MAIL OD mT OF PEIN it — + 27D wo mea EY Tet 7D Vm ET eet TROD WADI FF 
~~ Cf mt te NP my Om my Ome NH DMN OOH OL tt Wo Lg ae ee LT TT ee He Le td dee 
Ae at Ly eee OL OH Let me NTL Tet a ee TT a OIE ONO aT oD LID Dae D 
—-* ° BTM INDO TT SP ee ot -t TN -- iI Wow wt oe bee ty oar Ta MON wee Ai ed Sst Ne IN houow TNT eT me 
F ST red OL a DL ELON ee Sete pete Te tet tee pL ee ae Da ee ae ee Te 
~ ? CL em ee LD BLT DDO Smee De pe a A TL mm DU eT ee TD ete eT DD ODT ET OD RIL em TY 
“ety Hog +e AAS Cae an) —_4 4 
ane?) ° y a nN ) a™ ba 
> e ot. = —_+ 73 ON ns 
a $3 
= ood ° 
Sper Cts i 
oe 
> ~~ 
wee 


mn 


RePe (To wee 7 Ja sT Te 1cCcr tL Pret ARK Y FILE 4479 WF 2 ft tee 
ble Decal. Cibo elereie ie ené 2 ee oD we Oe Diets <6 due Merete Soe ele Ocalelel DD De ele leet Dees Le stew Foes : 
vJel a 
we bla Ma obs “. 
bela eee 1 xia Vas a5 ve 
ee SS T=i,i.bvy PS 
eee eo eae 
Bia Ee Ses 
nee Sie cite fae yk sf 
aisles, . ~ 
Pamere ea ae cee : vo 
| Seren | aes 
fone Age Tt 4 re 
Joo arlitttioag. o) teat 
ae (di 0: e Be: 1) ju i ol . 
Beets Jae ee Ro 
be 
ae Ont ie] i earn ey Aay area . 
Ir fa. be . ) 2. if ae ¥ 
ee ba ee 
aren (eee mara 
Salant getel ao. 
3 bee woh so hoo 
Drea ore fos 
os MSs. 46 a Mie 
i i= ie eer ae 
fly Bets es wel) ees Wi ekcerar ie tire aca | wat dong do”) - 
U =, Ar) ty ree ae ae) gia PAL A citloe lf ]oiy] id) ; 
top abh eh tp adhd boo .ablonslbowsy bund) hes 
ee Or Ore Gil, Ss Sea : a. 
ket, Bobeey 4 25 aly >) ifg t as 
tee abi gr Pete ty ere ee : 
Bp cerca Ly da Fb ve oetianns Aes : Peder gh cee cnc lIS4e] 55) oat 
ae Cpves Pl ospacese i rr te eo hen een 
4 ‘ eo. eal . Bo , : See 
: sue = re A On ne Se 2 ayer Aran Gaereee Gs Georew ae nore mn my i av tomar es eeu Oa Ge Pore w meme ae 
aid fe os 
Sp wg Pk ba hae ce Sed Pe ete ebb owe oad DIJO (S46 Osha cee noe 
~/4 
oy {i Pacig? 7 eee eee I Vega oag ls ape bot. aes 
ae pre, ee 
ae “rd 
ue 2 . ,) jasc 
“i 
re 


He he aes es ee ae 
pee ; ’ 
yt pe ee Ae Se ee re ee ie 
> 
e 
aD 
~ 
i ° 
° 
ee ° 
— ~— 
* 
e 
s 
— a 
s ~ 
~. e e 
e 
x¥ e 
i) 
sy ' 
° 
Lat e ' 
e 
aw aN 
a ~ <f ”~ 
— e oi — <T 
e Lo 4d — 
ee e > 4 =) 
= > y ~ <2 
as > ~ aon > 
° - Pe) ~ tal 
> r ~~ “: 2 2 
e ws ee) 2 Hen 
Wy “ - > a) 
vT t 2 - aad 
$4 e b : a 3d 
e ~~ sy ww - 
as e ~ wd — ~ 
e ‘ = P 
i ~ 3 ' 
. ny - $ a 
~ ° Hy 1! = 2 
° oad . A 
+ a y <4 - i ~ 
ten a wu i > = - 2! 
e Les a | pr) _ ? a f ~~ s2)) =! 
e ~ ott aod ee boo 5 wl and 
ive . “ ‘ eel . ~ iw aban. 5) . a s 4 ” 
. a — oN ~ — tn y 1 Ee Leal ~ ms bs 
as aa — - Lam low —~ jt =) ~~ x’. Co) th ®) bean 
e ~ “a i) ~~ 17 Danan ee es Tm Dobe y ») a) u 
> e x 3 en ea th} f<Ii- — -—— a ee ~ Coo ~_~ - i oy ~4 w! 
e = to toe ee <T ~~ bee pam iy ve VD-4 aN 7 ? ~ es > Pr a rn 7y en 
met > Dose Z mee ka) ~ lod "og Pde DD | « sg am 
aoa bw . mm) 7 fo 4 ¢ B) > t~ eh 8S er % > bt 9 ees _— 
. >. ad me) > tae a2 we fe SN oe y xcs — beet 4 4 e,— 4 ee N c ol a) Lead ww 
. ae | “J @ ec BS ——~ 8 6 pate & pra i) im Jj + > ‘e eaet e 1 (aed ic 
e 4 pee » mm Re ee 2p mele om ane pe em Ly . — NV 5c tet i a Sina ~.° ri ) tens 5) 4y~ 

a ‘ ——. — oy a ae i 4 ie Kone Se eee a | hon Lee ee er ia lL— om < i nen] way = a) id ey © —~ ~~ ~~ A om 
cal eet oh OSS oe ee | YU Yew Oe 8 ow 2 lL) 5 stem) —_ > ae ee ae a ) a rt ‘ ~ a t 7 et ord co ae yom 
— e « 3 Pn a ae St SE ee Re To a free @ YX. 97 2 YN ere” SL tr oe —" we («(Y - et —_ oo rol m 3 Names — = 
~ ° Co ek am "ee T seams Cee A oan ee a rr a) 4 8 ot @#y>"7 1 @ T www et em Ow ce > — “J ee. -~ a Se Se) { Newte ) re oY 
2 e ve Sl de ee OD Se A oe eee ees EE oo a fy SCS: ee a hal aed e-4) F end eats cr, ™ ~ ernest OY Ye a ce 2) vv 
pe Nn ow lime ea i og? ee ee Oe | ee ee en | in Oe Sa ee io OE gw ce yy es NS 4 i J) Sw os i) iy Li vi — m= © wm ~ em am eo me 

d, - a , in oni ia) ee mt tT ee ~~ ije DOO? sk. we O meets * be ie ee a a | aditae a a ee Se ee 

e arr waeé as , Names i— Sy iyo ~ on a- yr ” Page CE * ~ J 6 e tm ee bf e Bo EES PR me et et eet 
! e Sane RL a a a (h eh Meee ge Sp ae gy rit ve ) tt Kew Gl, l— 9 > bu jw * ‘ - ¢ ee i he | 
: e Hapomoryp Kpodoset eS Us Om ) 4 r L)ild , “= ilir a lee ew Laur ye - oe) emt. aw P= i} Pm We Qe tee ded gah et Rag ach! aaa 
5 e meee G8 mee PAY Oe eee. wea tl Ca ee Le | I: oe Ete ogee SE Sh, Oa fire 4s IO ee EG Ss sar ee liad nn Leal Rendle ee | el coed on ee 
) a4 wotwnt oy — ed ee ee ee ad ed re Le adel Alene aie ae ee led ~ _ ead ~ yest wm” uo me in meme et ee toe 
ks e arm jet ke Peta 5 Sa eee Of ae een aaheea a 4 ee ene ms ars wn Ae beet -- wet LI De ~ aad Peer ee es) cats eG lew 
e Shem ee ar he a ie as i i ae i a a nD Pe yo 0 ee aE Eien OE et ee Le Ee) je cece eae hee | dew GD. dete fea MW 2 tee SR sea 

load e 

‘. at a 4 ~ > aM 2 oy ia) aie a2 ‘a o ‘ erat ‘oy , 

3 e r T r r ~ a io > 4 ty > ne ~ yeas te na “aN 
oe ° co io! — os] 4ant4 eras a baa 4 j a4 S] fur a) wooIN J in) avy 
bia 4 
(rion 


4, 5 ", Lr er 
ee OD 


3 a a ae ae as ‘ J fee eh ee en a te a 
a 
* ¢ 
“an ‘ 
’ 4 \ 
T- 
; e 
t ° 
| F se 
te o™ 
. 
es . 
s 
vee LN \ 
a 
¢ : ° : 
> . 
ry 
w) 
e 
we) e 
e 
ww «(OW 
us ivan 
— ° aN) 
e =~ 
Nee . ~ 
> ty = 
Pia _— — _~ 
« y Pe @ 
~ ° - a 4 
e ie) ~ — 
Lo aN ™ « 
fr ~ a oe. ™~ 
“t . “ ») ce] , 7.° 
® ° na t a) ie Led 
we . y . 4 a d.2 ~ + 
€ a “~ + _—— pe ee V2 
a r e —~ an H ves a -f > 
# . ia ta . ~ I ted y VT. 
— ° — aj ) > 3 wes we — rms? 
ry Qe at oul bs “XN - —— aeie 3 Lae 
-! 2 nae is ~ ~~ Wy <t 2 ‘eas mre 
Ay * d *, -~ - i ~“« a 7+ erm 7 
e con, oes) ome? ‘3 "i 57 , aomet -_— ee er 
e > “. -_ = Sy } ~~) + I~ arr c Ire wD 
ub e - ~ ~» - 4 PS: 2 _ We Vie Fale) ey 9 fhe 
is J arg -~e J b) - a _—o + 3 — yD we a eC y 
J) wy, Le — = r 5 ~ ey tom me) ee A <s9pf40 
° ee > Ye eobre 9 . »>° cree oe EN Tf roy 4 eS) 4 
5] e baat: J a >» ey = ,, ~ om oT ee SM 7,4 aT re 
C) ~ = ¢ -. Loo» = e ee) ~~ me ee 9») wre) Poles ame he bay Gay Cae [one | 
wet maw le 4 ae - nw of ~ Slr’ ie ee lok aS ny ee —— ee ee The re 
ai Jo, ONS 4 y 7 ° aa TN Moms Ceyey ] or A on CRED | 
° te ee ~~ — a, ~- ~ * oo —~vs ew i twee 1 6s Jus 1.) a Me ae 
« maw > 8 @ ny eae > . yoo ies : Oh 22 Fe aa, ie tre ite Mie te Mike Sioa LOD Me | cope yen 
. Pa a en ee 4 y, . ew mw, - e ie we Se Oe as a a hai | WO eee Te a 
ey) wee wet oT eae? Ne ~~ 4 Wet ia) a 2 iat a 2 ee 2 2 ee ee ee re) 
me OOTY Toe tt « er tice - - =~ ow Py Sh ii 2 Se be On i ee eC er oor) 4 
_ ° Py ON i 2 en te ~ oe 2 wm 4 ™ 3 ~ SS wu SF Fe Se AN SQ , @, ae ar) err, @ @ 
“2 ° oes Baa “4 XE ay ~ -_— J — YT. 4 ua - “ Fe ie 1 See nn SED OD ne oO OE OD al STs 
an) e & mee —4 ! exe > se eg ~~ tase 4 ) y -4e4yl BME EO Qi Ss cies es ! no a ow t a laa Ott 
es ‘ \ NARA ae ame 2 1 Ska ye weet Bw Le we Vwi 3 Ti aed in i i ae ee eh Pe cae i 2 2 2 Mr a Ones © 8 
loom ee mei cn laeel “4 On Se oc e res 1 ee eee es ee Se a So ETO | 
° 1 ee dea eel D tl ana e7 e ie Sr ~ ’ a ne oon + CO ee ee | Oe | | ee ne eee i Cok ie Die ii Mane mmr 
' . ree SOT al " 1 wat C t ! | oy ) 4 - até | ae i ED a ee 
e meme ee ee et ‘ area - 4 ec on ee ig - 5 ae ot — Ss : Wee Sine SS te eer ee ye! . Yer TW we we Se att lee - € 
° 7 7 eer | OD ee OL |” 0 ee a) joa | ‘ 4. I" fi lon a a Te) en) rl ee en ee ee ee eo roy 
. a4 eet be OU Og car wt Bie ae hae itt “_~ ee : Siete a ee MM AE ca? ES : CW bet dew Dee ZY 2d rsd yb th TT eee ret ee 2g ee 
.? ° Sek et es GP a a te te hy de ee eS a : rer ADD GY oD Se Pe SD SO | | TS Ce oe le Bae re eg i De ees 
. Lo RE ee BOAT ose Joe OO we pee Py Pees 3: pmrerm a dee FY Nene a is ee Booed yee O45 Ne ge ae nna ee ir oe ort] 
r< . “ 
fea ey ares ' ‘ ‘- ~ ae: he ? tg 
: . + 4 4 oe “ 32 #4 r ft 
ae ° <—em? ~ om — -t 4 + — et md d 
vad e 
¢ ~ 
q 
a i rt Os . De Pres @..0 co Qos 


é 


seme pee 


~! 
aa 


~ 


3. StS os. 


- CTsatiite Lhe. A oe tb 2 ae YY, AM he ie Bohs, Vy Sae dy aS Bye : 
area oS ek, ele we iS Dee el swe eo Nee foot Pe eo ae ae a eo ee ee eer eee eee ee eae: fee eros 5 
eae es ee ied ot ee re 
wre owG UL elie LOe {Eee CEC CUO CCE CUUC CUCL ee UG SEL Uc 
whe 
PRE Y st: 
Lil ae 
outer Cote CC cCUC CCE CE COUt CCL Le CCeGueC Olle tee el ctueTcue oe ae 
wild rAAd adn VV sdb gt aeilstieg: of Z) gunil3d, er 
Cdav Ota MeeVee eer aig earns = se 
pode Th ada tones cd patiitiavedy : 
prab dart) gi batted e nts Condes COM) SO SaD) pA Sct De bt} 
ea rN Ca cr dgvre VYH eV ser Vest bins bles ‘ 
Reagigerte Ago gost hp! 
rattle AL4atrgitvd ge ULiatdaeveiatel 
AvXLG Ate: Vv 
A LAE ART Ca DFE A425) 
fy hagas fe f4o aug gis age oe Weiawiy widbittgauorny E¥T Poh Tet ileus 
4 eget Ag TK? 
UF veg te ate ting kd gee oe giick G0 deg eta 
Prohieathivetiovoid Sf 
ideo.) 
Tcl tee) 
enue % yet lied) 
~i¢ddlotod 
ees 
edt. Cleo 
Thea) 
sh GSAS Ly att p22 Ags tog Age bay SIS) 
pega Ug NS es Dane ee Sul Gay GAAS e ~ seb OSiT Sqru-g//) 
¢ ROE ?. pe ates Me EV ES { 4 
“(Ltety, 7 oogct “aN Tio) 
SCL ge phe Oa Oh ok ae ee) 
PR egy Egg ee oe tg beg fd 
rhahiags eis CAEN 
(irs efi 
phat te ce ghee et acd’ : 
tA si /i 
eh tigi d Se cle soirve/) aera 
‘Cad ’ Age tabas ley ele GAG REEDS =pul dela cdg? ti LV Lets a = 
cay ie) a ts. ve “ 
Po ted i ea ea ee SRE Tighe oar Destin Sp Lea Z niece 
sll ge ? ‘ Psi JTzyUine gg rin S- 4A HSgul dela thkygimi J: 14 ee 
gals o 
reas (one Nog Pts wuss PL tee Wg o9 itt went SS=g sively iXyq Uti a Tusy , 
f/f) 
eitlre oghlvAg fait. vg ees aa Am ot ae, 
( Tectt alles a ts “sAT TH gp bog?) CL=% yuk” ose itita ls) ote 
i ae pie er Ziel sce ao 
PES gra. oR pS Ns okies ere Sh) 
“(be gpa agi tarde cligtAgucie:)) 


: os ; 
a ? 1 ) 
| eee | oe i Geare reer a poree Pear 2 Sera 
{ e - Pxers 
vee -lLals, creares & 
Hy - vos, ) ’ he 
i ’ 3 Lbj ole lats yg lacaS giv lt 
E Wea: TU oS pe sce 

non we otl Jr 2.6 

wo. ~~ o! ent sttl Jo' =). 
aoeg? OP ar) fa Sie PRS ot aioe 
PN OLE NL FLT EPL AR CK EON CLLR TCTOCANT FS we TTT’. 
z se Se Pe a CUA eee) ow CR SER LE PE WES 
4 Jot 3 eoe A ted s a TTL. 


One ee a ae Se oeceTaces EF Tire sh DLE SP RIRES “hE arnliltine as 


pS Se Matt CONVERS ee EE ee PVE Ses 
fev tes 


: viet) eee re cree pecs 

! ee TOO) eal meh MP_L yg LHELP STL XP MGALT Ni Ale ICR eg UCL 2 
faeces eNALl at VY Deh 2eCL) eed sn oeH) sae 
Atego MlLoCalsizleNSPr) . 
l: pode dd CoC) belasser) & 4 


SS ee ee 


CARD 13 
Cl 


TOL 


CARD 14 
VCUTM 


VCUTA 


VCUTN 


(2£20.8) 
Mixing factor for the iterative inversion of the T-ma- 
trix. The value Cl=0.5 ensures good convergence. 1 


Tolerance of the inverted T-matrix. In practice TT 
TOL. 
These quantities need be specified only when INVER=0. 


The elements of the T-matrix with magnitude smaller 
than this parameter are set to zero. 

The multipolar amplitudes of the scattered wave smaller 
than this value are set to zero, 

The multipolar amplitudes of the incident plane wave 
smaller than this value are set to zero. 


The three quantities above are usually set to 1.,0€&-36, 
a value that prevents the occurrence of program inter- 
rupts due to underflow. 


7. ee YY ee YY 


MAX IT 


NFAC 


JcK 

JCL 

CARD 7 
RXX(1) 
RYY(1) 
RZZi1) 
CARD S 


bOG OH) 


CARD 9 
ROS (1) 


CARD 10 


CREECH) 


CARD it 


VK 


THK 
PHA 


CARD 12 


INVER 


MODE 


NOOMST 


Number of the 


iterations 


inverted iteratively. 
Maximum value of the factorials to be used in the nor- 
malization factors. 


if the T-matrix is to be 


Dimension of the vector of the Besse! functions. 


(3£20.8) 


(NSPH card) 


Cartesian coordinates of the centre of the I-th sphere 
in the cluster. 


(4012) 


This tndex specifies the type of the l-th sphere in 
if 10G(1+1)=10G(1) the program does not 


the cluster. 


recalculate the T-matrices for the 


assume they are 


(3£20.8) 


identical 


Radius of the I-th sphere, 


(2E20.8) 


(NSPH card) 


Complex refractive 


(€20.8, 2F10.4) 


Magnitude of the wavevector of the 


index of the 


I+1-th sphere but 


to those of the I-th sphere. 


l-th sphere. 


incident wave 


Polar angles (in Degrees) of the incident wavevector. 


(315) 

0 the T-matrix ts inverted iteratively. 

1 the Tematrixn is inverted by LU factorization. 

O, 1, 2, 3. This parameter provides the equi libration 


of the T-matrix in 
MODE=3 has proved to be the most suitable for dietec- 
tric clusters far from resonances 


Maximum dimension of the T-motrix. 
the dimension of the matrix AM. 


four different modese The value 


must be equal to 


PRG2 and PRG3 


These programs were written at the CRDC by F.Borghe- 
se, P.Denti and R.Saija in order to handle relatively big clu- 
sters (sce Table 1), even at the cost of increasing the CPU ti 
me. PRG3 differs from PRG2 in that it does not require the sto 


rage of the Clebsch-Gordan coefficients. 


INPUT DESCRIPTION 
Refer to DATASET TESTOOL. 


CARD oI (3A4) 


pee These quantities identify the DATASET. They can be left 
KDATA blank if desired. 


CARD _ 2 blank 


CARD 3 (12) 
NCAL Number of the group of data within the DATASET. 


CARD 4 (40A4) (2 cards) 


NAME This heading identifies the output. Any alphameric 
character can be used. 


CARD 5 (412) 


Had These quantities control the tnput and output operati- 
1WMA ons of PRG2 and PRG3. Their meaning is explained in 
WwoSs the comment cards within the programs. Note that if JS0 
IweolP is put equal to 1 for all groups of data the programs 


run properly but for that they recompute matrices whose 
elements have still valid values. 


CARD 6 (S12), 


NSPH Number of the spheres in the cluster. 

LMFO Lytt 

THELP Helicity of the incident plane wave. Use +1 for right 
heltcity and -1 for left helicity. 

fEXP This quantity was originally introduced to control the 


convergency of the multipolar expansions. 
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OUTPUT DESCRIPTION 


In this section we give the meaning of the output 
quantities of all the programs. 
When IWCSS=1 the programs write the cross sections of each one 


of the spheres in the cluster: 


SCASEC : : ‘ 

oe Scattering, absorption and total cross section for the 
TOTSEC spheres in the cluster, respectively. 

ascAaAs Ratio between the scattering, absorption and total 
QARSS cross section, respectively, and the geometrical cross 
QToTs section of the spheres. 


The some quantities are written for the cluster as a whole, so 


that: 


Scattering, absorption and total cross section, respe- 
ctively, for the cluster. 


sessee f 


e 
QsScAs Ratio between the scattering, absorption and total! 
@ARSS cross section of the cluster, and the sum of the geo- 
QTOTS metrical cross section of the constituent spheres, 


respectively. 


Furthermore the programs write the following informations rela- 


tive to the cluster as a whole: 


SCARAT Ratio between the cross sections of the cluster and 

ARSRAT the sum of the corresponding cross sections of the 

TUTRAT constituent spheres calculated according to the Mie 
theory. 


The last information written by the programs is marked 11 and 
21 if FHELP=+1, and 22, 12 if IHELP=-1. 
11 is the 11 component of the normalized forward scattering 


cross section of the cluster, while 21 is the 21 component of 


the same quantity. Analogous meaning have the quantities mar- — 


ked 22 and 12. 


Furthermore, 11 also marks the quantities pee 


1 
; 
‘ 
“" 
Re f (cluster) Im fF (cluster) a 
Redfny (spheres) indLay (spheres) 
According to ref.(5 ) these quantities are related to the ma- 
croscopic optical constants of an assembly of clusters with low | 


density. 


TABLE | 


Number of the elements of the T-matrix (EN) for a 
cluster of N spheres with a given Lays The actual memory requi- 
renents for this matrix is obtained by multiplying EN by 16. 
The asterisk marks the entries corresponding to clusters that 
can be handled by PRG2. All the other entries correspond to 
clusters that must be handled by PRG3. The maximum capabi lity 


of PRG3 is a cluster of 70 spheres with L,=1. This requires to 


M 
handle a T-matrix with 176400 clements. The total memory requi 


rement of the program is of 4 Mbytes. 
N L EN 


3 14.400 
* 4 36.864 
5 78.400 
6 147.456 


22.500 
57-600 
122.500 
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